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The Queensland Inocerami Collected by 
M. Lumholz in 1881.
By F. W. AViiit e h o u s e , B.Sc., Foundation Travelling
Scholar, Department of Geology, University, of
Queensland.
(Plates V.-VII.)
(Read before the Boyal Society of Queensland, 29th 
October, 1923.)
Introduction.— T he fossils about to be described 
constitute the collection of Inocerami made by Carl 
Lumholz from Minnie Downs, near Tambo, Queensland, in 
1381, and subsequently deposited in the geological museum 
of the University of Kristiania. Several of the specimens 
were later transferred to the University of Lund.
I would take this opportunity of expressing my 
gratitude to Professors Kiaer, of Kristiania, and Grönwalf, 
of Lund, for their kindness in placing the whole of the 
collection at my disposal. The examination of this material 
was undertaken in connection with a general revision of 
the Queensland Inocerami, the results of which are to be 
published some time later. Owing to the fact that the 
present forms represent a definite collection lodged outside 
Australia, it was deemed advisable to publish the following 
account separately. A  redescription of the type o f 7. 
maximus Lumholz was found necessary since the account 
given by Lundgren1 contains a very serious error.
The large specimen which constitutes the type of 7. 
maximus was found weathered out from the matrix. The 
other specimens, however, were encased in a block of stand- 
stone which wras subsequently sawn in two. The Kristiania 
portion, when it reached me, measured 14 ins. x 7 ins. x 
6 in., and was crowded with large specimens of Inocerami 
with both valves in apposition in nearly every case. By 
permission a large number of these forms were removed 
from the matrix for description in this paper.
1 B. Lundgren: ' 1 On an Inoceramus from Queensland.’ ’ Bihang, 
till. K. Sven. Vet.-akad. Handl, B. II, Ko, »5,1885, pp. 3-6, pi, I.
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D escription of the  Species.— The specimens examined 
form a related series characterised by (1) very slight 
inequality of the valves, (2) large size, (3) prominent 
palliai Une and small sub-circular muscle scars, and (4) 
amazingly thin, relatively smooth shells. The type 
specimen of I . nmximus measures 30 cms. along its greatest 
axis, yet its shell was only 1-5 mm. thick. A  specimen of 
I. scutulatus attains a height of 10 cms. with a shell of 
0-5 mm. thickness. Muscle scars are a feature extremely 
rarely seen in this genus, so that the presence of a prominent 
scar and palliai line on every specimen in this collection is 
of great interest.
INOCERAMUS MAXIMUS Lumholz.
(PI. VII., figs. 1, 2a, and 26.)
.1885. Inoceramus sp. B. Lundgren, Bïhang. till. K . Sven. Vet.-akad.
Sandl., B. II., pp. 3-6, pi. I.
1889. I. maximus. C. Lumholz, “ Among Cannibals”  (London), p.
367, with text-fig.
Sp. Chars.— Shell attaining a large size, the outline 
being that of an oblique oval with a slightly curved axis. 
Somewhat inequivalve ; very inequilateral, the umbones 
being terminal and the antero-dorsal area very sharpiy 
truncated. Postero-ventral angle regularly rounded. 
Height approximately equal to length ; hinge line about one- 
third of the total length. Umbones acute, the left slightly 
mpre prominent than the right. Axis of growth gradually 
curving concave to the hinge line. Palliai area very 
marked, roughly parallel to the outline and occupying about 
one-third of the internal surface. Shell substance extremely 
thin. Ornamentation consists of concentric ribs, which are 
not very marked on the superior part of the shell and almost 
disappear on the ventral portion.
Ohs.— The type specimen is a huge shell with the valves 
in apposition. Its dimensions are: Length 24 cms.; height 
23 cms.; width (two valves together) 8-5 cms.; hinge-line 
about 7 cms. ; thickness of shell substance 1-5 mm.
This specimen was originally described and figured by 
Lundgren in 1885.2 Unfortunately in doing so he mistook
J Lundgren, Bihang, tül. K . Sven, Vet-akad. Eanäl., B. II., pp. 
3-6, pi. I,
the antero-dorsal margin for the hinge line, thereby con­
fusing the terms left and right, and posterior and anterior. 
The description is thus very misleading ; and the figure 
accompanying it, being orientated according to this error, 
gives a mistaken idea of the shell. It has therefore been 
necessary to redescribe it here. Lundgren’s figure was of 
the left valve, and should be turned (in an anti-clockwise 
direction) through an angle of 80° for correct orientation. 
The right valve has been figured in this paper.
No specific name was given in the original description, 
but Lumholz3 reprinted Lundgren’s plate in his book, and 
labelled it Inoceramus niaximus, which name was adopted 
by Etheridge Jr.,4 and has been retained here. Etheridge 
endeavoured to identify specimens with this species relying 
on Lundgren’s work, but owing to the original mistakes 
referred to above such identifications cannot be maintained.
INOCERAMUS SCUTULATUS sp. nov.
(PI. V., fig. 1; pi. VL, fig. 1.)
Sp. Chars.— Shell inequilateral with a lozenge-shaped 
outline modified somewhat by the rounding of the angles. 
Height slightly greater than length. Hinge line very short, 
about a quarter length of the shell. Shell expanded almost 
equally on either side of the axis of growth. Umbones 
acute, terminal, and prominent. Palliai area sac-shaped, 
lunate, occupying about a quarter of the internal surface. 
Shell substance extremely thin, ornamented by concentric 
ribs which are not very prominent. Axis o f growth at right 
angles to the hinge line, and with a slight tendency to curve 
towards the posterior. Ligament pits small.
Obs.— This species is distinguished by its lozenge­
shaped outline and the sub-equal anterior and posterior 
expansions.
INOCERAMUS SCUTULATUS var.
(PI. V.:, fig. 2; pi. VI., figs: 2 and 3.)
There are a number of forms, three of which are figured 
here, which, while differing among themselves, lie on a line 
of variation linking the two species I. scutulatas and I.
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‘ Lumholz: “ Among Cannibals”  (London), p. 367.
4R. Etheridge, Jr.: Geol. Surv. Q ’ land. Bull., 13, 1901, pp. 2á-2õ.
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maximus. The variation (considered, for the sake of 
description, as if proceeding from scutulatus towards 
maximus) begins in a rounding of the anterior and posterior 
median angles, thereby destroying the scutulate outline. At 
the same time the anterior portion of the shell decreases and 
the posterior tends to increase ; while the growth oblique to 
the hinge line becomes more marked.
I have refrained from attaching a definite varietal name 
to cover these forms; for, with the available information, 
and especially considering the lack of knowledge of the 
stratigraphical distribution, I cannot make up my mind 
how to place them. Two methods suggest themselves as 
being the most probable—
(1) That these forms linking the two extremes of 
1. scutulatus and I. maximus forfn a variety of 
the same kind as I. concentrions var. subsulcatus5 
(which links the two forms I. concentricus and 
/. sulcatus) ; or
(2) That the definition of / .  scutulatus should be 
extended to cover forms like pi. VI., fig. 2, and 
I. maximus should similarly be enlarged to 
include forms such as pi. Y., fig. 2, and pi. Yl., 
fig. 3.
Thus until further information is available I prefer to 
leave the intermediate forms in an unnamed variety inter­
mediate between the two species as defined above.
INOCERAMUS PROCERUS sp. nov.
(PI. YL, fig. 4.)
Sp. Chars.—Shell oval, erect, inequilateral, slightly 
inequivalve. Height much greater than length (ratio 3 : 2 ) .  
Hinge line about half the length of shell. Umboneâ 
terminal, acute, very prominent. Anterior portion sharply 
truncate, posterior flattened and sub-alate. Ornamentation 
( in adult specimens) consists of widely separated concentric 
ribs only on the earlier parts of the shell, the later parts 
being smooth. Test very thin. Ligament pits small. 
Palliai area occupying about one-third of the internal 
surface.
8 See H, Woods : * ‘ The evolution o f Inoceramus in the Cretaceous 
period,”  QJ.G.S. L X V III., 1912, p. 4.
QUEENSLAND INOÖErAMI—WHITEIIÔÜSË. 131
Ohs.— This species is distinguished by its erect habit. 
The hinge line is longer than in either of the two species 
described above. The area within the palliai line is about 
the same as in I. maximus, but the direction of the axis of 
growth and only slight axial qurvature ally it rather to 
1. scutulatus. Probably both this species and I. maximus 
represent off-shoots from I. scutulatus.
Comparison with  other Species.— I. scutulatus may 
be closely compared with the short form o f . / ,  crippsi var. 
reachensis Eth.8 from the Cenomanian of England. Both 
species have the subequal anterior and posterior expansions 
of the valves, and there is a certain scutulate outline, but 
much less pronounced, in the latter variety. It differs from 
the English form in having the umbones more prominent, 
the hinge line shorter, and the concentric ornamentation 
much less pronounced.
I. maximus shows a pronounced resemblance to the 
widespread I. lahiatus7 (Schloth.) (Cenomanian and L. 
Turonian), which is also a large form. The resemblance is 
most apparent in the direction of growth oblique to the 
hinge line (a characteristic feature of I. lahiatus) A. It 
differs from this form particularly in the more-acute 
umbones and the less-prominent ornamentation.
Eichwald8 figures a specimen labelled I. mytiloides 
from the Cretaceous of Russia, which very closely resembles 
the original of pi. V., fig. 2, of this paper. (I. mytiloides, 
it is to be noted, is regarded by Woods as a synonym of I. 
lahiatus.) Again, the Queensland form differs in the more- 
pronounced umbones and less-prominent ornamentation.
Woods has shown9 for the English forms that I. 
lahiatus has most probably evolved direct from I. crippsi 
vaî> reachensis, and it is thus interesting to note that I. 
scutulatus and I. maximus, which are themselves connected 
by intermediate forms, are individually comparable wifh
6 See H. Woods: “ Monogr. Cret. Lamellibr.”  (Palæont. Soe.), 
vol. II., 1911, p. 278, pi. XLVIII., fig. 5; pi. XLIX., fig. 1.
1 See Woods, op. cit., pp. 281-284, pi. L.
* Eichwald, “ Lethæa Rossica“  (per. moyenne), pi. XXI., fig. 6.
“Woods, “ The evolution of Inoceramus in the Cretaceous period,“  
Q.J.G.S. i,XVIIL, 1912, p. 13.
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these two English species. I cannot regard the Queensland 
forms as identical with the European species, for all 
specimens show the consistent distinctive features noted 
above. It remains to be seen whether these species will 
show the same stratigraphical distribution as the European 
forms.
Further comparisons are held over until, in a later 
paper, the Queensland Inocerami are treated as a whole. 
But it may be noted that in these particular species I find 
no very close relationships with Indian or New Zealand 
forms.
These collections return, of course, to the Universities 
of Kristiania and Lund ; but plaster casts of the types will 
be brought to Queensland.
Plate V.
Fig. 1 .—Inoceramus scutulatus Whitehonse. Eight valve o f type 
specimen, X  i  (Kristiania collection).
Fig. 2.— Inoceramus scutulatus var. Right valve of a specimen 
closely approaching I. maxim,us, X  s (Kristiania 
collection).
Proc. Roy, Soc. Q^lard, Vol. XXXV.
Face page 132
Pkgc. Eoy. Soc. Q ’land, Yol. XXXV. P late VI.
Pig. J.—Inoceramus scutulatus Whitehouse. Anterior view of PI. V., fig. 1, X !•
Pigs. 2 and 3.—Inoceramus scutulatus var. Two small right valves, X $. Pig. 2 
approaches the normal type of 7. scutulatus.
Fig. 4.—Inoceramus procerus, Whitehouse. Left valve of type specimen, approx. 
X h
Face page 132-
P jïoc. Rot. Soc. Q ’land, V ol. XXXV. P late VII.
Inoceramus maximv,.s Lumholz. Pig. 1—Right valve of type specimen, 
X g (Kristiania collection). Fig. 2—Smaller specimen, X § 
(Lund collection); a, left valve; 1), antero-ventral view.
Face page 132.
Dsmitobelidae- a new family of Cretaceous Belemnites.
By F. W. W hite house, M.Sc., St. John’s College, Cambridge.
Cretaceous beds of the Southern Hemisphere contain a
peculiar group of Belemnites which differs from all contemporary 
families previously described in that a ventral groove is never 
present. Hitherto, the individual species have been recorded 
either under the generalized name of Belemnites or else as members 
of such pre-existing genera as Actinocamax. In 1917, however, the 
independence of the group was recognized by Woods,1 who remarked 
that “  It is probable that the group of species to which B. lindsayi 
belongs should be regarded as a special section of Belemnites ” .
The species known at present may be grouped into four genera, 
constituting a family of cylindrical and clavate belemnites provided 
with lateral grooves on the anterior portion of the guard, but devoid of 
antero-ventral or apical grooves.
Definition.— Guard cylindrical or clavate with ventro-lateral 
grooves only. These grooves extend for about half the length of 
the guard. Alveolus normal.
Genotype.—Belemnites oxys Tenison-Woods (Fig. 1, a , b).
Two species only have been described, P. oxys (Ton.-Woods) 2 and 
P.aM,s/ra/<.s‘ (PhilI).,3from the basal beds (Up. Aptian)4 of the “ Rolling
1 H. Woods, “  The Cret. faunas of the N.E. por. of S. Island of New 
Zealand ”  : X.Z. Oeol Sure. Pal. Bull., iv 1917, p. 37.
* See J. E. Tenison-Woods, “  On some Mesozoic Foss, from Cent. Aust.,”  
Proc. Linn. Soc. X.S.W., 1883, viii, 2. pp. 235^12, pis. 1-2 ; also R. Etheridce, 
Jr., “  Mon. Cret. Invert. Fauna, N.S. Wales ”  : Mem. Qtol. Surv. N.S.W. Pal., 
No. 11, p. 48, pis. vi—viii.
■ J. Phillips, “  Australian Belemnites ”  : Q.J.G.S., xxvi, 1870, p. 258, pi. xvi, 
figs. 1, 2, 0, only. Tate’s name tí. eremos (Rep. Avst. Asa. Adv. Sei., 1888, i, 
p. 229) was proposed for Phillips’ B. rf. paxillosus Schloth. (Phillips, loc. cit., 
fig. 6), which is merely the young stage of B. australis : so that the name eremos 
must be abandoned.
4 The evidence for the age and divisions of the Rolling Downs will be 
published elsewhere. It may be stated, however, that the lower (Up. Aptian) 
aeries contains the Ammonite genera Aconeceras, Sanmartinoeeras, Tropaeum, etc.
Genus Peratobelus nov.
Dimilolx 1 i'bte. 411
(F. W. W. del.)
Fias. 1 a, 6. Peraiobelus oxys (Ten.-Woods) ; 2, 3, 7, Dimitobdus canhami 
(Tate) (2 simple form, 3 advanced form) ; 4, Tetrabelus seclusus (Blanf.) ; 
5, Ckeirobdus lindsayi (Hector) ; 6, Peraiobelus australis (Phill.). la  
ventral v iew ; 16-5 lateral views; 6, 7 cross-sections in the alveolar 
regions ; DI. Dorso-lateral groove ; FI. ventro-lateral groove ; LI. lateral 
lines ; p. base of alveolus (or pseudalveolus) ; S. siphuncle. The positions 
only and not the relative strengths of the grooves are indicated (except 
in Fig. 5 where the rudimentary nature of VI. is indicated). Fig. 1 
after Etheridge.
Downs ” formation of Eastern Australia. Both species are cylin­
drical forms (P . oxys modified by an apical acumination) ; but an 
unnamed third species of a clavate form is represented by a specimen
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in the British Museum collection (c. 5309) from the same beds in 
South Australia.
Specimens of P. australis have been examined which have 
the phragmocone in place (Fig. 6) and specimens of P. oxys with 
the conothecal striae showing. These striae and the position of 
■the siphunclc have determined the ventro-lateral position of the 
grooves. It is to be noted that lateral lines 1 are not present extend­
ing from the posterior extremity of the grooves. In no case in this 
family do such lines continue from the ventro-lateral grooves when 
the latter have an existence independent of the dorso-laterals.
Genus D imitobelus nov.
Definition.—Clavatc belemnites provided with dorso-lateral 
grooves and lateral lines, both of which may be straight or somewhat 
curved. The alveolus may be normal, but generally a pseudalveolus 
with axial projection 2 is developed. A ventro-lateral groove may be 
formed by the furcation of the lateral lines but it never becomes 
isolated.
Genotype.—Belemnites canhami Tate.
Four species have been described all from Upper Albian beds : 
D. canhami (Tate),3 D. stimulus Whitehouse,4 D. extremas White- 
house,4 from the Rolling Downs, and D. superstes (Hector) 5 from the 
lower beds in New Zealand.
There is a considerable amount of variation in both D. canhami 
and D. stimulus, tending in each case towards the genus Tctrabelus. 
The morphologically simpler types (Fig. 2) have dorso-lateral grooves 
and lateral lines only, and the alveolus is often complete but showing 
a tendency towards the formation of a pseudalveolus by the non- 
pigmentation 6 of the shelly layers of the guard adjacent to the
1 As Stolley has pointed out (“ Die Systematik d. Belem,”  11 Jahrb. <}. 
niedersiiehs. gent. Yer., 1919), there has been a great amount of confusion in the 
use of Belemnitc terminology. The term “  lateral lines ”  is here used as an 
equivalent of his “ Doppellinien ” .
2 The “ Pseudoalveole ” and " Nadelspitze ”  of Stolley (“  Studien an. Belem, 
d. unt. Kreide Norddeut,”  ibid., vol. iv, 1911, p. 185, etc.).
3 R. Tate, “  Descr. new sp. Belemnitc from Mesozoic strata, Cent. Aust.”  : 
Trans. R. Soc. S. Aust., iii, 1880, p. 104, pi. iv. Specimens of D. canhami have 
been sent to me by Mr. M. S. Browne from a loculitv 23 miles S. of Tambo 
(Queensland) in association with an unnamed species of Injlaticeras. Elsewhere 
in this area the species has U. Albian associates. The species has been 
erroneously quoted from the Maryborough area in Queensland (Richards : 
Rep. Aust. .4ss, Ade. Sei., xiv, 1913, p. 182) where only the lower (Aptian) 
series is developed. Tho bed from which the specimens were derived 
represents the horizon at which Peratnbelus australis occurs ; and, since the 
two species were originally regarded as identical by Phillips, it is possibly 
the latter species which occurs in the bed.
4 Described in a paper appearing shortly in the Trans. Rcy. Sec. South 
Australia.
s See Woods, lor*, cit., p. 12. pi. v, figs. 5-7.
• A similar early stage in the formation of the pseudalveolus occurs in the 
genus Xeohiboliles. See Stolley, loc. cit., 1911, p. 180.
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conotheca. In other forms,1 the lateral lines, instead of giving place 
anteriorly to a single groove, develop into a pair of grooves. The more 
dorsal line in each case deepens to form the dorso-lateral groove, 
while the ventral line continues as a second groove much less pro­
minent than the dorso-lateral and diverging from it (see Fig. 3). 
This second groove is the ventro-lateral which in the genus Tet rabel us 
has an independent existence.
Another morphological change occurs in the alveolar region. The 
formation of a pseudalveolus takes place by the décalcification of 
the layers adjacent to the conotheca thus producing an enlarged 
conical cavity. During the life of the animal these decalcified layers 
must have been represented by some form of perishable tissue. 
Into this cavity there projects a needle-like spine which is a con­
tinuation of the axial part of the guard and extends from the base of 
the pseudalveolus to the protoconch. Stolley 2 has given a detailed 
description of this feature (referred to as the “  Nadelspitze ” by 
him, but here described as the “  axial projection ’ ’). He regards it as 
an integral part of the “  embryonic rostrum But a study of the 
feature in the present genus does not support this ; for in specimens 
where the pseudalveolus is merely represented by decolorized layers 
the outline of the axial projection is in some cases within the outline 
of the initial rostrum, while in other specimens it transgresses the 
lines of growth. The feature is thus not due to any embryonic 
condition but is impressed upon the guard in a later stage.3
These twm morphological changes do not synchronize, for some 
specimens occur with no trace of ventro-lateral grooves but with a 
wrell-developed pseudalveolus.
Genus Tetrabelus nov.
Definition.—Clavate belemnites provided with dorso-lateral 
grooves and lateral lines, but having, in addition, independent 
ventro-lateral grooves. Alveolus normal.
Genotype.— Belemnites seclusus Blanford (Fig. 4).
Two species have been described, T. seclusus (Blanf.) 4 from the 
Lr. Utatur group of India and T. kleinii (Giirich) 5 from the Upper 
Albian portion of the Rolling Downs. A specimen from New South
1 It has not been found possible (at present) to subdivide the lineage of 
D . canhami owinc to the apparently perfect gradation. Thus the specific name 
is used to cover the range of variation limited by forms such as those of Figs. 2 
and 3.
2 Stolley, lo*. cit., 1911, p. 18C.
3 It should be noted also that Prell has been led to the conclusion that there 
M*as no rostrum in the embryonic condition of the belemnites. See H. Prell, 
“  Über d. Schale v. Spirula u. ihren Verwandten.,”  Centralb. f .  Min., etc., 
Bd. xxii, 1921, pp. 215-21.
4 See Blanford and Stoliczka, “ Ceph. Cret. S. In d ia ”  : Pal. Indica, 1861, 
pp. 4 and 202, pi. i, figs, xliii-li : pl. ii, fig. viii ; and also E. Spengler : Beit. z. 
Pal. u. Oeol. Österr-Ung. u. d. Orients, xxiii, 1910, p. 153, pl. xiv, fig. vii.
8 G. Gürich, “ Jura. u. Devon. Foss. v. White Cliffs, Australia ” : Neu. Jahrb. 
f .  Min., etc., B. Bd., xiv, 1901, p. 489, pl. xix, figs. 2-3.
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Wales figured by Etheridge.1 represents a third species. The genus 
is a direct descendant of Dimitobelus, the line of division occurring 
at the stage when the ventro-lateral groove ceases to be dependent/ 
on the dorso-lateral, but has an independent existence (now 
disconnected from the lateral lines).
Stollev 2 has suggested that B. seclusus is probably a member of 
his genus Parahibolites (genotype P. duvaliaeformis StoHey), but 
the absence of a ventral groove removes it from that genus and also 
from its family.
Genus Ciieirobelus nov.
Drftn ilion.—Clávate belemnites with dorso-lateral grooves not 
continued as lateral lines. Rudimentary ventro-lateral grooves also 
exist converging to the posterior part of the dorso-laterais. Pseud- 
alveolus developed.
Genotype.—Belemnites lindsayi Hector 3 (Fig. 5).
The genotype is the only species known, and is found in the Up. 
Senonian of New Zealand. No specimens with the phragmocone 
in place have been seen by the writer, so that the statement of the 
position of the grooves is based on the general shape of the guard 
and the greater extension of the shelly layers on one side of the 
pseudalveolus. The dorso-lateral grooves are deeply impressed ; 
but the vcntro-laterals are broad and shallow and can only be seen 
on close examination. They are evidently a rudiment of grooves 
with a more important function in their immediate ancestors.
Phragmocones.
Phragmacones have been seen in place in Per. australis and Dim. 
eanhami only. But observations have also been made on the 
unaffected alveoli of Per. oxys and Tel. seclusus. All specimens of 
Dim. stimulus, Dim. superstes, and Cheir. lindsayi examined have had 
pseudalveoli developed. Tel. Meinii is only known at present from 
the genoholotype which is lodged in a private collection in Germany, 
but has been well figured by Giirich.
In Peratobelus the phragmocone is almost perfectly circular in 
cross-section. In Dimitobelus the section becomes slightly elliptical 
(the dorso-ventral axis greatest), while in Tetrabelus the elliptical 
outline becomes so extreme that in T. Meinii (as figured by Giirich) 
the dorso-ventral diameter is almost twice as great as the lateral. 
Measurements of the alveolar angle (lateral section) are as follows : 
Per. australis, 25° ; Per. oxys, 26° ; Dim. eanhami, 20° ; Tet. 
seclusus, 19°.
D istribution and R elations
The family, according to present knowledge, is restricted to the 
Indo-Pacificregion.4 In India itdoes not appear abovetheLr. Utatur
1 Etheridge, loc. cit., pi. ix, figs. 3,4. * Stolley, loc. cit., 1919, p. 46.
• See Woods, loc. oit., p. 36, pi. xx, figs. 6-11.
4 A single specimen found in the Belemnitella mucronata zone of Norfolk 
may, however, be a member of ¿he family, but its position will be discussed in a 
future paper.
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Group. It occurs in both divisions of the Rolling Downs, and in 
both New Zealand horizons. In Africa, it has not been recorded ; but 
the account givon bv Kitchin 1 of the fragments in the Uitenhage 
beds suggests that it may have existed in African seas in the Neo- 
comian, though no trace of it is found in subsequent Cretaceous 
beds of that continent. It has not been rnet with in the Cretaceous 
beds of West Australia nor in South America.
With regard to the general development of the family, nothing 
can be said of the relation of the earliest known genus (Peratobeliis) 
to the succeeding Dim ¿(obelus ; for there is a large gap in the suc­
cession between the lower beds of the Rolling Downs (Aptian) and 
the succeeding ( I T .  Albian) horizon. The variation of Dimitobelus 
towards Tetrabelus lias already been mentioned. The three species 
of Tetrabelus show' an apparent morphological progression in their 
characters. In Dimitobelus the ventro-lateral groove, when present, 
is less prominent than the dorso-lateral and the point of convergence 
of the two grooves appears to extend more and more towards the 
apex. The unnamed species of Tetrabelus, which has evidently just 
passed the bounding line between the two genera, shows a very long 
ventro-lateral groove tending to converge towards the dorso­
lateral near the apex. From the figure given by Etheridge the two 
grooves are of almost equal strength, the dorsq-lateral, however, 
being possibly a little more prominent. In T. kleinii all grooves are 
of equal impress, while in T. seelusus the ventro-lateral is much more 
distinct than the dorso-lateral.
Owing to the enormous gap between the horizon of Tetrabelus 
and that of Cheirobelus (due to incomplete succession) we have no 
direct evidence of the relations between the tw'o genera. The 
presence of the rudimentary grooves in the latter genus, however, 
suggests an evolution from a four-grooved form, so that Tetrabelus 
may be an ultimate ancestor.
The family has a great resemblance to the Hastatidae of Stolley,2 
the main difference being in the absence of a ventral groove. But 
the writer does not believe that the two are related, for the earliest 
genus of the present family show's the widest difference from the 
Hastatidae in the entire absence of dorso-lateral grooves. Rather 
the resemblance is to be ascribed to convergence. The immediate 
derivation of the family is thus in doubt ; and this is not surprising 
w’hen one considers the paucity of known exposures of marine 
Jurassic and lowest Cretaceous beds in the Indo-Paeific region. 
The genus Rhopalobelus Pavlow 3 (Genotype R. clavatus Schloth. sp.) 
of the Middle Lias to the Aalenian is very suggestively akin to the 
present family. But it is unknown outside of Europe at present ;
1 F. L. Kitchin, “  Invert. Fauna and Pal. Relations of the Uitenhage Series ”  : 
Ann. S. African Museum, vii, No. 3, 1909, p. 210.
* In the opinion of the writer it is unnatural to remove the Hastatidae from 
their descendant, the Belemnitellidae, as a separate family as Stolley has done.
3 This genus possesses antero-lateral grooves (four) only.
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and the hiatus between its range and the lowest known horizon of 
the Dimitobelidae precludes anything more than a passing reference 
to it as a possible ancestor.
In conclusion, I should like to express thanks to the following 
institutions for the use of specimens : Geological Survey of Queens­
land, Queensland Museum, Geological Survey of India, University 
of Glasgow, Sedgwick Museum, and British Museum (Natural 
History).
IVith the compliments of the Author.
ON ROLLING DOWNS FOSSILS COLLECTED BY PROF. J. W. GREGORY.
By F;W . W hitehouse, M.Sc., F.G.S., 
Foundation Travelling Scholar, University of Queensland. 
(Communicated by Edwin Ashby.)
[From "Transactions of the. Royal Society of South Australia,’1 vol. xlix., 1925 }
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P lates I. and II.
During the excursion (1) conducted by Prof. J. W. Gregory, in the summer 
of 1901-2, a number of Cretaceous fossils were collected in the critical area to 
the north-west of Lake Eyre. In this area Upper AlbianG) beds, typically 
developed at Dalhousie Springs, Charlotte Waters, and Woodduck Creek, overlap 
the Upper Aptian beds of the Peake, Primrose Springs, and neighbouring dis­
tricts. The collection, which is lodged in the Geological Department of the 
University of Glasgow, was kindly lent to the writer by Prof. Gregory.
Lamellibranchs, Gastropods, Scaphopods, and Cephalopods (Belemnites) 
were collected. The Belemnites, which are entirely free from matrix, came 
from Woodduck Creek, the remainder of the collection having been made at the 
Peake Station. These latter specimens are embedded in a fine-grained bluish- 
grey limestone similar to that from Wollumbilla and the Walsh River, in Queens­
land. In some cases, however, the limestone of the matrix and the calcite and 
aragonite of the tests are largely converted into gypsum.
Genus P seudavicu la , Etheridge, J r .
PsEUDAVICULA ANOMALA(3> (Moore).
PI. i., figs. 1-3.
1870. Lucina anómala, Moore, Q.J.G.S., vol. xxvi., p. 251, pi. xiv., fig. 4.
1870. Lucina (?) australis, Moore, Id., pi. xiv., fig. 5.
From a study of the large suite of specimens in the present collection, and 
of a collection from various localities lent by the Geological Survey of Queens­
land, the writer is unable to uphold the specific identity of Pseudav icu la  australis 
(Moore). The two specimens figured by Moore have, unfortunately, been lost. 
Speaking of “Lucina ( ? )  austra lis” he(4) remarked “this shell may be distinguished 
from L. anómala  by the costae being finer ; and, although it is larger, the anterior 
hinge-line is less extended.” Etheridge,G) in 1892, wrote : “P. australis is 
decidedly larger than that I take to be P. anómala, and although the sculpture is 
of the same type it is never, so far as my experience goes, so sharp and regular. 
I he test of P. australis must have been very thin as it is seldom actually pre­
served.” Later still Etheridge(6) remarked that P. anómala  “is a smaller and 
more delicate form than P. australis and highly gregarious.”
G) See J. W. Gregory, “The Dead Heart of Australia.” London, 1906.
(2) The evidence for this will be given in a later paper (Mems. Q’land Mus.) dealing with 
the Ammonoidea.
(3) In this paper only the original reference to the species and the references after the year 
1902 are given in the synonymy. For references up till 1902 see Appendix II. (Etheridge and 
Dun) to Mem. Geol. Surv., N.S. Wales, Pal. No. 11, 1902.
G) C. Moore, Q.J.G.S., vol. xxvi., 1870, p. 252.
G) R. Etheridge, Jr. (in Jack and Etheridge), “Geology and Pal. of Queensland,” etc. 
Brisbane and London, 1892, p. 451.
G) R. Etheridge, Jr., Mems. Roy. Soc. S. Austr., ii. (1),  1902, p. 16.
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Three points of difference were thus indicated by these authors— size, strength 
of costae, and length of anterior hinge-line. The last-named criterion may be 
dismissed, for the umbones in Pseudavicula are practically terminal and Moore’s 
original P. australis had the anterior portion broken. The examination of a 
large number of specimens has convinced the writer that, while there is a certain 
variation in strength of costae, yet, by taking Moore’s figures as types, no division 
into two groups is possible from this feature. There is a complete gradation 
between forms of different costal sharpness ; and this gradation is often well 
shown in specimens embedded in the same block of matrix. Similar remarks 
apply to the criterion of size. Caution must be observed in comparing the orna­
mentation of specimens of this species ; for the nacreous shell exfoliates so easily 
that one is liable, at times, to confuse an exfoliated surface with the original 
surface of the test. But a comparison of external moulds (for the external 
ornamentation) and of internal moulds (for internal ornamentation) has led the 
writer to believe that the gradation is continuous.
One group, however (typified by the form figured by Etheridge, loc. cit., 
1892, pi. 24, fig. 8), may eventually require separation from P. anómala; but it 
cannot, of course, receive the name P. australis.
The hinge-line of the genus has not been satisfactorily observed hitherto. 
One specimen, in the present collection, however, shows the hinge of a left valve, 
while further information is available from the cardinal regions of internal 
moulds. The hinge is typically aviculid (compare, e.g., the hinge of Pseudo- 
monotis figured by Pompeckj(7) ). It is edentulous with a narrow rectangular 
ligament pit on the posterior portion. A slight inflection of the hinge-line pro­
vides a rudimentary type of articulation (see pi. i., figs. 1, 2). No byssal sinus 
is present in the right valve.
Genus M accoyella, Etheridge, Jr.
M accoyella barklyi (Moore).
1870. Avicula barklyi, Moore, Q.J.G.S., p. 245, pi. xi., figs. 1, 2.
1915. Maccoyella barklyi, Newton, Proc. Malac. Soc., vol. xi., pt. iv., p. 225, pi. vi., fig. 19.
A large number of specimens of this species, mainly fragmentary, are in the 
collection. All are at the stage where quaternary ribs are developed. The sig­
nificance of this stage of ornamentation will be discussed in a forthcoming paper.
Genus Pecten, Müller.
Subgenus Camptone’ctes, Agassiz.
Pecten (C amptonectes) socialis, Moore.
1870. Pecten socialis, Moore, Q.J.G.S., vol. xxvi., p. 248, pi. xi., fig. 9.
The specimens of this species in the collection are all internal moulds similar 
to the form originally described by Moore. Moore’s specimen has been lost ; 
but until more perfect specimens are figured than those already known, it is 
inadvisable to choose a neotype.
Frequently since the Bathonian, with its P. (C.) lens, J. Sow., the group 
of smaller Camptonectes (as distinct from the group of large forms typified 
by P. (C .) cinctus, J. Sow.), has given rise to forms of a rather uniform type, 
thereby making specific distinctions rather difficult. The Upper Cretaceous 
forms of Europe, e.g., are seriously in need of revision, and though many specific 
names are in existence the number of species is probably small. P. ( C.) striato- 
punetätus, Römer, especially the smaller forms like those figured by Pictet as
G) J. F. Pompeckj, Neu. Jahrb. f. Min., etc., B. Bd. xiv., 1901, pi. xv., fig. 15.
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P. arsier ensis, de Loriol,*-8^ is very similar to P. (C.) socialis, differing in size 
and in the greater number of ribs. Römer’s species is typical of Hauterivian, 
but has been recorded from the Valanginian and even as high as the Upper 
Gault. P. (C.) curvatus, Geinitz,8 (9) *12widespread in the Upper Gault (but ranging 
much higher also), is similar, but is again larger and has thicker ribs. P. (C). 
projectus, Tate, from the Uitenhage beds of South Africa, is also very similar.
Subgenus S yncyclonema, Meek.
P ecten ( S yncyclonema) gradatus (Eth. fil.).
1902. Protamusium (?) gradatum, Etheridge, Jr., Mem. Roy. Soc. S. Austr., ii.,G<>) p. 10, 
pi. i., fig. 14.
Only one specimen of this species is present, showing even less detail than 
the holotype. Etheridge quoted five genera which may have claims to include 
the species, and, while placing it provisionally in Protamusium, he seemed to 
regard Amusium as a very probable genus for it. The rugosity of the exterior 
and smoothness of the interior, however, together with the absence of the long 
crura, remove it decidedly from Amusium. Woods L1) has pointed out that the 
name Protamusium must be abandoned, since the type species quoted by Verrill, 
Pecten demissus, Phill., is the type of Entolium, which has precedence. He 
remarks further that Entolium should probably be united with Syncyclonema.
Even if the two genera are to remain distinct the present species must be 
referred to Syncyclonema (Genotype Pecten rigidus, M. and H.). It is rather 
to be deplored that a new name should be given to such a poor specimen as the 
holotype of the present species. However, the small portion of adherent test 
on the specimen allows a reconstruction to be made and to show that the surface 
of the left valve was ornamented by strong concentric costae. It is the opinion 
of the writer that the long-lived (Hauterivian to Upper Cenomanian) P. (S.) 
orbicularis, J. Sow.,u3) has been the main stock from which most of the other 
Cretaceous members of the subgenus evolved. But for the strong costation, 
P. (S.) gradatus is very similar to this European species.
Genus M odiola, Lamarck.
M odiola subsolenoides, Hudleston. '
1890. Modiola subsolenoides, Hudleston, Geol. Mag. Dec., iii., vol. vii., p. 24S, p. ix., fig. 8. 
1902. Modiola subsolenoides, Etheridge, Jr., Mem. Roy. Soc. S. Austr., ii. (1), p. 22.
1902. Modiola dunlopcnsis, Etheridge, Jr., Mem. Geol. Surv. N.S. Wales, Pal. No. 11, 
P- 23, pi. V., figs. 4, 5; pi. vi., figs. 1, 2; pi. vii., fig. 1.
An examination of Hudleston’s type, in the British Museum (Nat. Hist.) 
Collection, has shown that this species is identical with Etheridge’s M. dun- 
lopensisS13) In the present collection it is represented by fragments only. The 
species is very siiñilar to the Aptian to Upper Albian, M. subsimplex, d’Orb.,(14) *
but attains a larger size. The Upper Neocomian M. rectior, Wollemann,(16) 
may be closely compared with the straighter forms of M. subsolenoides.
(8) Pictet, Foss. Terr. Cret. de St. Croix, 4th part, 1868-71, p. 195, pi. clxxi., fig. 3.
> See Geinitz, Die Verstein. von Kieslingswalda, 1843, p. 16, pi. iii., fig. 13.
a r • 1^0\^ee ^atf> Q-J-G.S., vol. xxiii., 1867, p. 155, pi. ix., fig. 6; also Kitchin, Ann. South 
African Mus., vol. vn., No. 3, 1909, p. 66, pi. ii., fig. 5.
(U) Woods, Mon. Cret. Lamellibranchiata, vol. i. (Mon. Pal. Soc.), p. 145.
(12) J- Sowerby, “Mineral Conchology,” vol. ii., p. 193, pi. 186
pl. v i L f i ^ r ^  hC‘ CiL (N,S- Wales)' 1902’ P- 23’ Pi- V- figs. 4, 5; pi. vi., figs. 1, 2;
M simples;)  ^ Franc. Cret. Terr., vol. iii., p. 269, pl. cccxxxviii., figs. 1-4 (as
ÜS) Wollemann, Zeit. d. Deutsch. Geol. Gessell., vol. xlviii., 1896, p. 844, pl. xxi., fig. 6.
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Certain forms ( e.g., the specimen figured by Etheridge, loc. cit., N.S. 
Wales, 1902, pi. vii., fig. 1) connect the species with M. angusta (Hudl.).(16) The 
latter species exhibits the “ensiform” type of shell originally characteristic of 
Middle Jurassic beds (e.g., M. sowerbyana,  d’Orb., M. icaunensis, de Loriol, 
etc.), but reappearing in the Cretaceous in such species as the Neocomian, 
M. baini, S h a r p e , a n d  the long-lived Upper Cretaceous, M. flagell i fera, 
Forbes.(18) The Neocomian, M. gil lieroni, P. and C./19) is also similar.
Modiola cupula, n. sp.
PI. i., fig. 4.
Sp. Chars. Shell curved-pyriform in outline, rather narrow, tapering 
acutely towards the anterior end. Test moderately thick, ventral margin con­
cave, dorsal margin long and very slightly convex ; posterior margin regularly 
rounded. Antero-ventral portion of the shell narrow and sharply bevelled, 
the dividing edge between the two areas rounded. Ornamentation by regular 
fine growth striae. Byssal sinus not apparent.
The species is represented by a number of specimens, most of which, includ­
ing the holotype, are in the form of external moulds. The species is closely 
related to M. eyrensis, Eth. fil./'20) from which it may be distinguished by its 
slightly greater curvature and longer hinge-line. It may perhaps form a link 
between that species and M. subsolenoides,  Hudl. “Myti lus” rugocostatus , 
Moore/211) is also very similar, but has a shorter hinge-line and develops con­
centric rugae. The correct relationship of these Rolling Downs Mytilidae can­
not be determined, however, till the zonal range of the species is known.
Owing to the simplicity of its characteristics M. cupula might well be com­
pared with the forms from many horizons. Perhaps the foreign species most 
similar is M. subsimplex (d’Orb.)/22)
Genus M ytilus, Linnaeus.
M ytilus inflatus, Moore.
1870. Mytilus inflatus, Moore, Q.J.G.S., vol. xxvi., p. 252, pi. xiii., fig. 4.
This species is represented by numerous specimens. There is a considerable 
amount of shape variation in the species, grading, apparently continuously, from 
wide forms, such as that shown on pi. ii., fig. 12, of the South Australian Memoir 
(Etheridge, loc. cit., 1902), to elongate forms with truncate antero-ventral region.
M. primulafontensis, Eth. fil./'2®) is very closely related, and apparently con­
nects the species with Modiola eyrensis ,  Eth. fil. On the other hand, the unique 
M. palmerensis, Eth. fil./24) may also be related; but it is so distinct from the 
usual mytilid type that it is difficult to make comparisons with foreign forms.
C16) Hudleston, Geol. Mag., 1884, i. (3), p. 341, pi. ii., fig. 5. The Hudleston collection 
(in the British Museum) contains a number of specimens of the species in good preservation. 
Unfortunately a rather distorted form was figured under the name Gervillia angusta. The 
species is identical with, and must replace the name M. ensiformis, Eth. fil. (loc. cit., 19021, 
S. Austr., p. 22, pi. iii., figs. 8-12).
(17) See Sharpe, Trans. Geol. Soc. Lond., ser. 2, vol. vii., 1856, p. 193, pi. xxii., figs. 2, 3.
(!8) See Forbes, Trans. Geol. Soc., ser. 2, vol. vii., 1856, p. 152, pi. xvi., fig. 9; also 
Woods, loc. cit., p. 99, pi. xvii., figs. 1, 2.
(10) Pictet and Campiche, Foss. Terr. Cret. de St. Croix, iii., pt. 1864-7, p. 503, pi. cxxxiii., 
figs. 9, 10.
(20) Etheridge, loc. cit., 1902 (S. Austr.), p. 22, pi. ii., figs. 5-9.
(21) Moore, loc. cit., p. 252, pi. xiii., fig. 2.
(22) d’Orbigny, loc. cit. (v. supra).
(-23) Etheridge, loc. cit., 1902 (S. Austr.), p. 18, pi. ii., figg. 22-24.
(2<) R. Etheridge, Jr., Bull. Geol. Surv. Q’land, No. 13, 1901, p. 21, pi. ii., fig. 9.
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One specimen in the collection has developed faint radial costulae. The 
appearance of this feature strengthens the view the writer has long held that 
the names Brachydontes, Mytilus, Lithophagus, etc., as commonly used, have a 
morphic rather than a generic significance, and that, in each case, they cover 
heterogenous groups repeatedly derived from the persistent Modiola stock. No 
more systematic significance should be attached to them, it is believed, than to 
the comprehensive “ Gryphaea” and “Exogyra.”  At numerous horizons one is 
confronted with the difficulty of deciding whether a species should be allotted, 
e.g., to Modiola or Mytilus in their accepted sense and the conchological dis­
tinction on which a division is made rests on such slender foundations that one 
would be surprised if the groups are homogeneous. So with other “genera.”  The 
group designated Lithophagus, Mühlf., e.g. ( =Lithodomus, Cuv.), represents, in 
the writer’s opinion, diverse branches of Modiola that have adopted a boring 
habit. The whole group presents other interesting problems ( e.g., the repeated 
appearance of “ ensiform” types) ; but it has attracted so little systematic atten­
tion that it is not possible to make the suggestions given above more definite at 
present. The writer is convinced that a detailed chronological analysis of many 
Lamellibranch groups would make this class infinitely more valuable for zonal 
work than it is at present ; and that, as Spath(26) has hinted, the Lamellibranchs 
owe their present limited zonal value to the fact that, systematically, they are little 
used.
Genus T hracia, Leach.
T hracia primula, Hudleston.
PI. i., fig. 5.
1890. Thracia primula, Hudleston, Geol. Mag. Dec., iii., vol. vii., p. 245, pi. ix., fig. 7.
One specimen is present agreeing with Hudleston’s type (B.M. Coll.). The 
species is closely related to the slightly lower, T. wilsoni, Moore. The latter 
species occurs at Wollumbilla and in the chert beds of Maryborough, in Queens­
land (3 specimens are in the Sedgwick Museum Collection). T. primula is more 
transversely elongate, has a somewhat wider ante-carinal area, and is, apparently, 
less tumid than T. wilsoni.
T. wilsoni is very similar to the Hauterivian and Lower Barremian T. 
phillipsi, Röm er/28) while, perhaps, T. primula is most like the unnamed fornL29) 
from the basal Hauterivian(30) (Uitenhage) beds of South Africa. The Lower 
Aptian, T. robinaldina, d’O rb ./31) is also very similar. The Canadian T. semi- 
planta, Whiteaves/32) is closely comparable, but its precise horizon is unknown. 
■The difficulty, mentioned above in the case of Camptonectes, of making compari­
sons with a genus of limited variation, is met with here; and in addition to the 
Cretaceous species enumerated above, even such Jurassic forms as the Oxfordian 
T. depressa, Sow., might well be cited for comparison.
(25) E.g., there is apparently, as indicated above, a definite inter-relationship between the 
various Rolling Downs species at present distributed between Modiola and Mytilus.
( 26) Spath, Trans. Roy. Soc. Edinburgh, vol. Iii., pt. i., 1922, p. 94.
(27) Moore, loc. cit., p.’ 254, pi. xiv., fig. 8 ; holotype (still preserved in Bath Mus. C oll.), 
refigured by Etheridge, loc. cit. (1892), pi. xxviii., figs. 10, 11.
(28) See Woods, loc. cit., vol. ii., p. 240, pi. xxxix., figs. 7-9.
( 29) Kitchin, loc. cit., p. 160, pi. viii., fig. 5.
(ao) See Spath, Geol. M ag., vol. lxi., 1924, correlation table (opp. p. 80).
(31> d’Orbigny, loc. cit., p. 380, pi. ccclxxii., figs. 1, 2
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Etheridge(33) placed the two species in the genus Corimya, Agassiz. This, 
however, is synonymous with the pre-established Thracia, Leach.
Genus Cyrenopsis, Etheridge, Jr.
Cyrenopsis spp. indet.
Many fragments in the collection no doubt belong to several of the species 
included by Etheridge (34> in Cyrenopsis ; but, being fragments, they cannot be 
determined specifically with any precision.
The genus cannot be regarded as definitely established, for the hinge structure 
is still very imperfectly known. The present fragments add nothing to our 
knowledge of the genus.
Genus F issilun ula , Etheridge, Jr.
? F issilunula  clarkei (Moore).
1870. Cythcrea clarkei, Moore, Q.J.G.S., vol. xxi., p. 250, pi. xiii., fig. 1.
1915. Fissilunula clarkei, Newton, Proc. Malac. Soc., vol. xi., p. 223.
This species is doubtfully represented by fragments.
Genus Gari, Schumacher.
Gari elliptica, n. sp.
PI. i., figs. 7, 8.
1901. Tatella maranoana, Etheridge, Jr., Geol. Surv. Q’land, Bull. 13, pi. ii., fig. 8 (only).
1902. Tatella maranoana, Etheridge, Jr., Mem. Roy. Soc. S. Austr., ii. (1), pi. ii., fig. 25 
(only).
Sp. chars. Shell elongated, length nearly twice the height, inequilateral, 
equivalve. Outline forming a regular subelliptical curve only very slightly modified 
in the umbonal regions. Ornamentation by growth striae. Umbones insignifi­
cant, pressed close together. Anterior adductor scar deeply impressed and
bounded by radial ridges ; posterior scar of normal impress. Anterior scar 
linguiform, narrowing dorsally, with a concave semicircular dorsal boundary. 
Posterior scar subcircular with a long, narrow, rather deeply impressed attenua­
tion towards the umbo. Palliai sinus large, extending more than half the length 
of the shell, and with a linear postero-dorsal extension. Hinge-line strengthened 
by a small medial umbonal thickening.
Remarks. In all features—shape, ornamentation, shape and size of muscle 
scars, type of palliai sinus, internal anterior radial ridges and small umbonal 
thickening of the hinge-line—this species agrees perfectly with Gari, Schum. 
( =Psammobia , Lam.). Further, there is an indication on the internal mould, 
figured herewith, that the left valve had one small cardinal tooth fitting between 
two teeth of the right valve of precisely similar type to the normal Gari dentition.
There seems to be not the slightest doubt that the species is a typical Gari, 
and this is of importance since, although many other Cretaceous species have 
been referred to this genus, their claim to such a place has in no case been 
definitely established. Until the generic positions of such species are deter­
mined it is useless to make comparisons, though it may be pointed out that the 
Uitenhage, G. ( f )  athersloni, (Sharpe)(36) which certainly has a strong claim 
to the genus, is rather similar to G. elliptica.
(33) Etheridge, loó. cit., 1892, p. 481 ; and 1902, (S. Austr.), p. 36.
(3ri Etheridge, loc. cit., 1902 (N.S. Wales), p. 28.
(35) Sharpe, loc cit. (1856), p. 196, pi. xxii., fig. 11.
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As holotype may be taken the specimen figured by Etheridge(36) in 1901.
A glance at the various figures published by Etheridge as Tatella maranoana 
will show that several distinct types have been included under that name. The 
figure of the holotype, described as Corbicella (? )  maranoana, Eth. fil.,(37) shows 
a well-preserved exterior. The other specimen figured under that name in the 
same volume (pi. xxviii., figs. 2 and 3) is an internal cast, and it is hard to 
believe that the two are specifically identical. Figures published by Etheridge, 
in later works, show other different forms covered by the same name. An 
examination of the present collection has shown that, at least, two genera are 
included.
The figures published by Etheridge fall into five groups, thus :
1. Geol. Pal. Q ’land (1892), pi. xxvii., figs. 4, 5; Tatella maranoana
(Eth. fil.).
2. Geol. Pal. Q ’land (1892), pi. xxviii., figs. 2, 3; T. sp.
3. Q ’land Geol. Surv., Bull. 13 (1901)*, pi. i., fig. 5; T. (? )  aptiana, n. sp.
~ Q ’land Geol. Surv., Bull. 13 (1901), pi. iii., fig. 4. Mem. Roy. Soc.
S. Austr. (1902), IL (1),  pi. iii., figs. 28, 29.
4. Q ’land Geol. Surv., Bull. 13 (1901), pi. ii., fig. 8 ; Gari elliptica, n. sp.
Mem. Roy. Soc. S. Austr., II. (1), (1902), pi. ii., fig. 25.
5. Mem. Roy. Soc. S. Austr., II. (1), (1902), pi. ii., fig. 26; G. (? )  sp.
Genus Tatella, Etheridge, Jr.
Tatella (? )  aptiana, n. sp.
PI. i., figs. 9, 10.
1901. Tatella maranoana, Etheridge, Jr., Q’land Geol. Surv., Bull. 13, pi. i., fig. 5, pi. iii., 
fig. 4 (only).
1902. Tatella maranoana, Etheridge, Jr., Mem. Roy. Soc. S. Austr., ii. (1), pi. iii., figs. 
28, 29 (only).
Sp. chars. Shell, thin elongated, subequilateral, equivalve; slightly gaping 
anteriorly and posteriorly. Dorsal margin almost straight ; ventral margin 
slightly but regularly convex. Surface smooth. Hinge-line with two simple 
strong cardinal teeth in the right valve and one tooth in the left which fits in 
between the two former. A small posterior lateral is also present. Posterior 
cardinal of the right valve larger than the anterior. Hinge-line strengthened 
by a medial umbonal thickening which gives a bifid appearance to the internal 
mould of the umbones. Adductor scars subequal ; the anterior scar linguiform 
truncated dorsally; posterior scar drop-shaped attenuated towards the umbo.
As holotype may be taken the specimen figured by Etheridge (38> in 1902.
Remarks. As mentioned above this species must be separated from 
7. maranoana, Eth. fil., and there is a possibility that it may even be generically 
distinct. The species may be closely compared with Gari elliptica. The type 
of dentition, the details of the muscle scars, the internal anterior ridge, and the 
thickening of the hinge-plate are similar. Generic differences occur in the 
shallow palliai sinus and the much more massive teeth. It seems probable, 
therefore, that Tatella, at least as represented by T. (? )  aptiana, is an offshoot 
from Gari, or vice versa. The Middle Jurassic Quenstedtia is also very similar; 
but no species of the latter are known in Upper Jurassic or later beds.
(36) Etheridge, Jr., Geol. Surv. Q’land, Bull. 13, 1901, pi. ii., fig. 8.
(37) Etheridge, Jr., loc. cit. (1892), pi. xxvii., figs. 4, 5.
(38) Etheridge, Jr., loe. cit., S. Austr., 1902, pi. iii., figs. 28, 29.
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Genus PanÖpe, Menard.
Panope (?) sp. ind.
PI. i, fig. 11.
Several specimens are probably referable to Panope. One specimen shows, 
on an internal cast of the umbones, a single central tooth in each valve. There 
is always cönsiderable difficulty in deciding between such genera as PaHope, 
Pleuromya, Homomya, etc., although the recerlt summaries of Bender t39) have 
helped to lessen the difficultv.
Gen. et. sp. nov.
PI. i., fig. 6.
There is one specimen of a genus allied to Fissilunula, Eth. fil. It has the 
same type of shell and the peculiar trisected “ lunule,” white the ligament groove, 
nymph and raised marginal thickening of the hinge are also very similar. The 
genus is, however, edentúlous (unless there should be any teeth on the extreme 
anterior portion of the hinge which is not preserved in this specimen). While 
the cardinal margin in Fissilunula is closed, in this genus there is a large gape 
similar to the pedal gape in the modern Tridacna, where, on account of the 
anomalous orientation of the animal within the shell, the foot is protruded 
through the cardinal margin. A cardinal gape may also be seen, e.g., in the 
Jurassic vulsellid genus Heligmus; but in that case it is probably of different 
significance (a byssal gape). Unfortunately, muscle scars and the shape of the 
shell are unknown at present, so that a complete generic diagnosis must be post­
poned until other specimens are known.
Genus N atica.
Subgenus Lunatia, Gray.
Natica (L unatia) variabilis, Moore.
PI. i., fig. 12.
1870. Natica variabilis, Moore, Q.J.G.S., xxvi.. p. 256, pi. x., fig. 15.
1915. Euspira variabilis, Newton, Proc. Malac. Soc., vol. xi., p. 232, pl. vi., figs. 20-23.
1920. (Pseudamaura or Ampullina) variabilis, Etheridge, Jr., Q’land Geol. Surv. Pub. 
269, p. 12, pi. ii., figs. 39, 41.
This well-known species, abundant in the collection, has been referred by 
various authors to Delphinula, Pseudamaura, Ampullina, and Euspira. 
Delphinula, which is not a member of the Naticidae, is ineligible. The reflection 
of the inner lip, only above the umbilicus, removes it from Pseudamaura, and 
there is nó smooth umbilical band as in Ampullina. The spire is not so high as 
in Euspira, which, in addition, has no reflection of the inner lip. The features, 
however, agree entirely with Lunatia, Gray, to which subgenus it is here 
referred.
Of allied species the most similar is perhaps N. (L .) puerrydonensis, 
Stanton,GO) f rQm the Lower Cretaceous (possibly, infra-valanginian) of Pata­
gonia, though the Albian N. rauliniana, d’Orb., is also similar. (4,1>
( 39 )  Bender, Zeit. d. Deutsch. Geol. Gesell., vol. 73 (1922), pp. 24-112.
(40) y. w . Stanton, Rep. Princetown Univ. Exped. to Patagonia, 1901, vol. iv., p. 32, 
pl. vi., fig. 12.
(41) d’Orbigny, Pal. France. Terr. Cret., vol. ii., p. 160, pl. clxxiv., fi£. 1.
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Genus V anikoropsis, Meek.
V anIkoropsis ( ?) STUARTi, Etheridge* Jr.
19Q2. Vanikoropsis ( ? )  stuarti, Etheridge, Jr., Mem. Roy. Soc. S. Austr., ii. (1 ) , P- 42, 
pi. vi., figs. 18-20.
Only one specimen, imperfectly preserved, is in the collection. The generic 
determination of the species is still uncertain since the aperture is imperfectly 
known.
GenUs Dentalium , Linnaeus.
Dentalium wollumbillaensis, Etheridge, Jr.
1870. Dentalium lineatum, Moore (non G uér.), Q.J.G.S., vol. xxvi., p. 256.
1892. Dentalium wollunibillaensis, Etheridge, Jr., Geol. Pal. Q ’land, p. 483.
Several broken fragments of this species are present.
Genus Dimitobelus, Whitehouse.
Dimitobelus canhami (Tate).
PI. ii, figs. 1-7, 9-11.
1870. Belemnites australis, Phillips (pars), Q .J .G .S , vol. x x v i, pi. x v i, figs. 3, 4 (only).
1879. Belemnites canhani, Tate, Trans. Phil. Soc. S. Austr. (1878), vol. ii, p. 1.
1924. Dimitobelus canhami, Whitehouse, Geol. M a g , vol. lx i, p. 412, text figs. 2, 3.
Sp. chars. Guard clávate, flattened in a dorso-ventral direction. Lateral 
lines not in the centre of the sides but curving on the ventro-lateral portion. 
Thesë lines may give place anteriorly to a single dorso-lateral groove, or else to 
a pair of diverging grooves/42^ Pseudal velous with axial projection generally 
developed.
Remarks. The species is allied to the D. superstes (Hector) of New 
Zealand (U. Albian), the only extra-Australian species known. That species, 
however, is more cylindrical, and apparently never has the diverging anterior 
grooves. Pseudal velous and axial projection developed.
Queensland the species is associated with Prohysteroceras, Inftaticeras, and 
other Upper Albian genera.
Dimitobelus stimulus, n. sp.(4,;)
PI. ii, figs. 8, 12-17.
Sp. chars. Guard only very slightly clavate, slightly flattened in a dorso- 
ventral direction. Lateral lines straight and in the centre of the sides. These 
lines may give place anteriorly to either a single groove or to a pair of diverging 
grooves. Pseudal veolus and axial projection developed.
Remarks. This species differs from D. canhami in two respects: the 
guard is less clavate in form and the lateral lines are straight and central. It 
is very closely related to that species and, like it, generally develops diverging 
dorso-lateral and ventro-lateral grooves. Both D. canhami and D. stimulus are 
represented by a very large number of specimens.
Dimitobelus stimulus, var. extremis, n. var.
PI. ii, figs. 18-20.
This name is proposed for the longer and more cylindrical forms of 
D. stimulus. It is almost equidimensional, though a slight dorso-ventral flatten­
ing is still apparent. The lateral lines are straight and strictly central, as in
(42) See Whitehouse, Geol. M a g , vol. lx i , 1924, p. 412, figs. 2, 3.
(43) Referred to previously (Whitehouse, loc. cit., p. 412).
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D. stimulus proper. The writer had previously(44) regarded it as a distinct 
species, but it is probably more correct to regard it merely as a variety of 
D. stimulus.
In conclusion, the writer wishes to thank Prof. J. W . Gregory and the 
University of Glasgow for the loan of the collection, the University of Queens­
land and the Sedgwick Museum (Cambridge) for facilities for carrying out the 
examination, and the British (Natural History) and Bath Museums for per­
mission to examine the Hudlestone and Moore collections, respectively.
DESCRIPTIO N  OF PLATES I. an d  II.
(A ll figures natural size.)
P late  I.
Figs. 1-3. Pseudavicula anómala (Moo-re). 1. Artificial cast of the external mould of 
a young specimen (left valve). 2. Hinge-line of a left valve showing long posterior ligament 
pit. 3. Artificial cast from the umbo of an external mould (right valve) showing the slight 
flexing of the cardinal margin, giving a rudimentary type of articulation.
Fig. 4. Modiola cupula, n. sp. Artificial cast of the external mould of a right valve.
Fig. 5. Thracia primula, Hudl. Left valve.
Fig. 6. Gen. et. n. sp. View of right valve from above showing trisected lunule, nymph, 
posterior ligament pit and “dorsal”  gape.
Figs. 7, 8. Gari elliptica, n. sp. 7. Internal mould (right valve) showing muscle scars, 
impression of anterior radial ridge, and palliai sinus with the linear ventral extension. 8. Left 
valve with shell partly preserved. Impression of anterior radial ridge visible.
Figs. 9, 10. Tatella (? )  aptiana, n. sp. 9. Internal mould showing “bisected” appearance 
o f umbonal region, muscle scars, impression o f anterior radial ridge and shallow palliai sinus. 
10. Artificial cast of hinge-line from an internal mould (right valve) showing two cardinal and 
one lateral teeth and median umbonal thickening.
Fig. 11. Panope ( ? )  sp. ind. Artificial cast of hinge-line from an internal mould.
Fig. 12. Natica (Lunatia) variabilis, Moore. Specimen showing portion of reflected 
inner lip above the umbilicus.
P late  II.
Figs. 1-7, 9-11. Dimitobelus canhami (Tate). 1-7. Ventral view of specimens in different 
stages of growth (fig. 7, of a form transitional to D. stimulus). 10. Showing early stage in 
formation of axial projection. 9. Lateral view of specimen. 10. Showing divergent grooves. 
11 a, b, c. Same specimen as fig. 4. 11 b. Showing curving lateral lines. 11 c. View from  
above showing axial projection.
Figs. 8, 12-17. Dimitobelus stimulus, n. sp. 8. Showing early stage in formation o f axial 
projection. 12-16. Ventral views of specimens in varying stages of growth. 14. Holotype 
refigured in fig. 17 a, b. 17 b. Lateral view showing central and straight lateral lines.
Figs. 18-20. Dimitobelus stimulus, var. extremis, nov. Ventral views.
(44) Whitehouse, loc. cit., p. 412. The name was then incorrectly printed as extremus.
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THE CORRELATION OF THE MARINE CRETACEOUS 
DEPOSITS OF AUSTRALIA.
By F. W. W hitehouse, Ph.D., M.Sc., F.G.S.
(Department o f Geology, University of Queensland; Geological Survey
of Queensland.)
Fossiliferous developments of marine Cretaceous strata are known, 
in Australia, from the following areas :—
1. The Great Artesian Basin.
2. The Maryborough Area (Queensland).
3. The Eucla Basin ( ? ).
4. Point Charles (Northern Territory).
5. Melville Island.
6. Gingin (West Australia).
7. Sharks Bay (West Australia).
In a recent article the writer (1) divided the marine beds o f the 
Great Artesian Basin, the “ Rolling Downs,”  into three series:—  
Tambo Series (Upper Albian).
Roma Series (Aptian).
Morven Bed (Upper Hauterivian).
No additions have since been made to the fauna of the Morven 
Bed; but the existence and position of the bed have been confirmed by 
three recent developments :
(1) The field work of Mr. L. C. Ball (2) has shown the presence
of a huge anticline bringing the basal beds of the “ Roll­
ing Downs” to the surface at Morven.
(2) In a collection of fossils from Victoria Downs, Morven
(the type locality of the Morven Bed), the writer (3) has 
recognized forms of the succeeding marine horizon o f the 
“ Rolling Downs” (the Ancyloeeratan stage of the Roma 
Series).
(3) The writer has recently examined the critical Morven am­
monites and confirmed their generic identification as Sim- 
birslcites.
It may be that the Morven Bed represents the basal bed o f the 
“ Rolling Downs,”  succeeding the Walloon freshwater Series; but the 
writer believes, rather, that the Walloon Series extends, in time, nor­
mally to the base o f the Aptian when, by an incursion o f the sea to
V 1652-51
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the Walloon Lake, the marine conditions of the Roma Series began (4). 
According to this view the Morven Bed is a transient marine phase 
within the Walloon Series. It is reasonable to look for an open sea 
connection of the Morven Bed to the east; and it is thus interesting 
to note that on Mr. Dunstan’s map (5) of the Maryborough area is 
shown a chert bed similar to but below the normal Roma Series chert 
bed and within the Tiaro Series (the local equivalent of the Walloon 
Series). No fossils have yet been collected from this band which may 
represent the Morven Bed.
The Morven Bed plainly represents the Simbirskitan Stage o f the 
Upper Hauterivian.
The Aptian of Europe has been divided into the four stratal stages, 
Lower and Upper Bedoulian and Lower and Upper Gargasian. 
Spath (6) has proposed four corresponding chronological terms, the 
“Aneyloceratan, Cheloniceratan, Tropaeuman and Parahoplitan.” The 
writer is suggesting elsewhere that a much more preferable time nomen­
clature wTould be “ Aneyloceratan, Australiceratan, Tropaeuman, 
Ammonitoceratan,”  which in addition to the essential zoological signifi­
cance, has the great advantages that a lineage is represented by the 
terms, while also the index genera are of world-wide distribution.
All four divisions are represented in the Roma Series. Ancyloceras 
(in its strict sense) is known only from two localities at present, and 
Ammonitoceras from one (7). Australiceras and Tropaeum are known 
from several localities, but very many of the well-known collecting 
grounds have not yet yielded ammonites
Of particular value is zoning the Roma Series are the genus Mac- 
coyella and the belemnites.
Maccoyella barlclyi (Moore) and M. corbiensis (Moore) each un­
dergoes a mutation. The simplest types of each have on the left valve 
nine primary ribs with nine secondary ribs alternating with them. In 
more complicated types tertiary ribs are interposed between each pair 
of other ribs, while in the most advanced types the left valve has also 
quaternary ribs. It has been found that all maccoyellas o f these species 
groups from a single locality have the same development o f ribbing. 
Further, at Wallumbilla and the sandstones o f the Maryborough 
marine beds, forms with only primary and secondary ribs are assoc­
iated with Australiceras;  at Roma forms with tertiary ribs occur with 
Tropaeum; while at Primrose Springs forms with quaternary ribs 
are associated with the Upper Gargasian ammonite genus Sanmartino- 
ceras. Again the only known specimen of a Roma Series Ammonito­
ceras has, associated with it in the matrix, a Maccoyella barhlyi with 
quaternary ribbing.*
* Since the above was written the writer has obtained evidence that M . barklyi with quart­
ernary ribbing firot appears In the upper part oí the Tropaeuman Stage and , in w at condition 
persists Into the Ammonitoceratan Stage.
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The three uppermost stages o f the Roma Series may, therefore, 
be recognized from their Mac-coy ella content. One word o f caution is 
necessary. Maccoyella substriata (Moore) is only known from localities 
o f  the Australiceras and the lower Tropaeum horizons. This form has 
always quaternary ribs and represents the end point o f another and 
and earlier species group. It may be confused with the latest type o f M. 
barklyi, but is recognized by the angle between the anterior and pos­
terior margins in the umbonal region being nearly 180°, while in M. 
barklyi the angle is about 120°.
The belemnite genus F er at obelus in Australia characterizes the 
Roma Series. In localities for the Australiceratan stage— as deter­
mined sometimes by associated ammonites and maccoyellas, and at 
others by the maccoyellas alone— the species P. australis (Phillips) 
occurs. This form has the rounded apex. Between P. australis and 
P. oxys (Tenison-Woods)— a form with a prominent apical acumination 
— there are all gradations; but P. oxys is known only in association 
with Tropaeuman forms. A  third species of Peratobelus, not yet de­
scribed, is found in the Ammonitoeeratan stage.
Four division of the Roma Series may thus be recognized by their 
faunas :—
(4) Ammonitoeeratan Stage (Ammonitoceras;  Sanmartinoceras;  
Peratobelus, sp. nov. ; Maccoyella barklyi and M. corbien- 
sis with quaternary ribs).
(3) Tropaeuman Stage ( Tropaeum;  Aconeceras; Peratobelus 
oxys;  Maccoyella barklyi and M. corbiensis with tertiary 
ribs; M. substriata).
(2) Australiceratan Stage (Australiceras;  Toxoceratoides;  Pera­
tobelus australis;  Maccoyella barklyi and M. corbiensis 
with secondary ribs; M. substriata) .
(1) Aneyloceratan Stage (Ancyloceras).
Other important genera of the “ Rolling Downs,” known at present 
■only from the Roma Series, are : Isocrinus, “ Rhynchonella,”  Lingula, 
Pseudavicula, Cyrenopsis, Fissilunula,-Tatella.
The following localities, all o f which have been recorded as repre­
senting a marine stage o f the “ Desert Sandstone,”  .are typically in the 
Roma Series: Croydon and WhiteclifFs (both Australiceratan); Stu­
art’s Range (Tropaeuman).
The Tambo Series, which succeeds the Roma Series after a period 
o f  non-deposition, represents, on the evidence of its ammonite fauna, 
the orbignyi and varicosus zones o f the Üpper Albian. An Upper Ah
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bian age is also confirmed by its lamellibranehs which include the world­
wide species Ancellina gryphaeoides (J. dell. Sow.) and Inoceramus 
concentrions Park (8).
Although apparently of such limited time range, the Tambo Series 
must be several hundred feet in thickness (representing rapid deposi­
tion) ; for along the western margin of the basin, as far south as Dal- 
housie Springs, and over the whole distance along the railway west o f 
Hughenden, it completely covers the Roma Series.
The genera Auceliina ( “Aucella”  of previous records), and Inocer­
amus (9) are essentially characteristic of the Tambo Series.
The Maryborough beds have yielded, in their lower portion, Aus- 
traliceras, Peratobelus australis, and the earliest mutations o f Maccoy- 
ella barklyi and M. corbiensis. Ammonites have not yet been found in 
the upper portion of these beds which have, however, yielded an early 
mutation of Peratobelus australis tending towards P. oxys, and types o f 
Maccoyella barklyi and M. corbiensis with but incipient tertiary ribs. 
The whole development of the Maryborough marine beds may thus be 
correlated with the Australiceratan stage of the Roma Series.
The only fossils recorded from the Eucla basin are those, found 
in a single bore (10), and determined by Etheridge as Maccoyella cor­
biensis (Moore), Fissilunula sp., and Aucella (i.e., Auceliina) hughen- 
denensis (Etheridge). Unfortunately the depths at which the various 
specimens were found are not recorded, while the fossils themselves 
have since been mislaid. Two of the species are confined to the Roma 
Series, while the third, the Auceliina, is known otherwise only in the 
Tambo Series. Judging, therefore, solely from this record, both the 
Roma Series and the Tambo Series are represented in the Eucla basin, 
suggesting that the seas of the “ Rolling Downs” were, in their time, 
continuous across the continent. It may be, however, from the relative 
shallowness o f the bores, that only portion of the Roma Series is 
present in this area. Dr. L. K. Ward, however, is o f the opinion that 
these fossils may not have been found in this bore, but have been 
brought there by the drillers from previous borings in the artesian 
basin. It may be, therefore, that the Cretaceous is not present here.
V
The well known fossil bed of the Point Charles area (below low 
tide mark at Point Charles itself, but appearing in the Cliff at Cape 
Maclear) contains a rich fauna which the writer is investigating at the 
moment. The ammonite genera include Desmoceras (sensu stricto), 
Beuäanticeras, Spathiceras (a new genus proposed for Mystrichoceras 
antipodeum* Eth. fil), Hamites, Anisoceras, Labeceras, Appurdiceras, 
Scaphites and Tricoloceras (a new genus for Ptychoceras (? )
* Hittrichocerat antipodeum, Etheridge, Ir.^-Memoirs of Royal Soc., South Australia, Vol. 
Il-, part I., 1902, p. 47, pi. 7, figs. 6 and 7.
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dosteroidef Eth. ill). The fauna is typical of the substuderi zone of 
the Upper Albian— a horizon above that of the Tambo Series. The 
world-wide Upper Albian and Cenomanian species, Aucellina gryphae- 
oides, which occurs in the Tambo Series, is present in this bed though 
it has been given a special name, A, incurva, by Etheridge.
Above the ammonite bed in this region is a whitish rock with im­
pressions of belemnites. These remains have been examined by the 
writer, but so far it has not been possible to determine their genus, 
so that the age of the bed is still in doubt. It is probably, however, 
Uppermost Albian or Lower Cenomanian.
At Melville Island a bed has yielded Acunthoceras and Inoceramus. 
This is obviously Cenomanian in age; while, from the ammonites pres­
ent, it appears more definitely to represent the baylei zone o f the Upper 
Cenomanian. The writer is, at the moment, investigating a similar 
fauna o f the same age from the Strickland River area in New Guinea.
The age o f the well-known Gingin chalk has been determined re­
cently as Low*er Santonian, by the discovery in it of Uintacrinus and 
Marsupites (11) by Withers and Glauert. Spath, (12) also, has con­
firmed this age by his examination of some of the ammonites. The 
writer hopes shortly to figure a Parapuzosia from these beds thus fur­
ther deciding the age as Lower Santonian. Recently Mr. Glauert and 
the author, on an excursion to Gingin, -were fortunate to obtain other 
definite Upper Cretaceous forms—Micraster and Holaster—which may 
be described later.
This evidence thus revises the earlier determination o f the age by 
Mr. Chapman as “Albian cum Cenomanian” (13). That result was 
obtained from a study of the species of microzoa— long-ranged forms 
which might naturally be expected not to yield such definite results as 
the more transient groups.
In Europe the Uintacrinus band is.at the base o f the Micraster 
zone, though a slight mingling of the two genera occurs at the top o f 
the band. In the Gingin Chalk the two genera are associated, indicat­
ing, apparently, a slight discrepancy between the zonal faunas o f these 
two distant countries due to the.migration of the groups.
• At localities near Shark Bay (14), belemnites have been found 
which are being examined by the writer at present. These represent 
Dimitobelus diptycha (McCoy), a Tambo Series species. The presence 
o f these forms would thus indicate an Upper Albian age for the deposit. 
The name Cardabia Beds has been suggested for these beds by Mr. 
Glauert (15).
,r t Ptyehoeeras (?) ctosteroides, Etheridge, Jr.—-Heeords Australian Musrum, Yol. V , Pt. II., 
1004, p. 110, pi. 15, figs. 0-0.
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The above results may be tabulated as follows:—
Danian
Maestrictian... 
Campanian ... 
Santonian .../U p p e r  
\  Lower
Coniacian
Turonian
Cenomanian ... /U p p er 
V Lower 
("Upper
Albian
Aptian
Lower
Upper
Lower
Barremian /U pper 
Hauterivian \  Lower 
Valanginian ...
Infra Valanglnfan
Glngin Chalk
Melville Id. Bed (baylei zone). (16).
^ Í P t .  Charles Bed (substuderi zone).
< Tambo Series (orbignyi and varieomt zones) 
] Cardabia Beds 
f  ? Upper Part of Eucla Beds.
(6) Roma Series (Ammonitoceratan) ; ? Lower Eucla Beds.
(а) Roma Series (Tropaeuman)
(б) Roma Series (Australiceratan) ; Maryborough Bëds.
(a) Roma Series (Ancyloceratan)
... Morven Bed
Other Cretaceous beds are known below and above the Gingin 
Chalk. These have yielded no fossils and, consequently, will not bo 
discussed. Again, there may be Cretaceous beds represented by the 
material from some of the deeper bores in the Perth area. No definite 
palaeontological evidence is, however, available from them.
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by Glauert before the Royal Society of Western Australia.
(12) Joum. Roy. Soe. W.A., xii, 1926, p. 53.
(13) Oeol. Sum. W. Aust., Bull. 72.
(14) See Oeol. Sum. W.A., Bull. No. 88, 1926, p. 52.
(15) - Idem.
(16) In a paper published by Dr Spath (Proc. Geologists’ Assoo., Vol. 37, 1926, p. 420) 
while this present paper was in the press the zonal nomeclatjure of the Cenomanian has been 
revised, the old name “ baylei zone ” disappearing. In this new zonal scheme the Melville Island 
bed will be the equivalent, approximately, of the veetente zone.
B y Authority : F r e d . W m . Sim p s o n , Government P rin ter, Perth.
Reprint from Vol. Vi IL, Part III., Memoirs of the Queensland Museum,
31st March, 1926.
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INTRODUCTION.
T h e  present paper is an attempt to revise the ammonite fauna of the 
“ Rolling Downs Formation ” of Eastern Australia in the light of recent 
palaeontological work in other countries. Hitherto no comprehensive attempt 
has been made to establish and correlate palaeontological horizons within the 
formation ; and it is to be hoped that the present review may serve as
the basis of a more minute treatment of the whole fauna.
For very many years almost the sole worker on the fossils of the 
“ Rolling Downs ” has been the late Robert Etheridge junr. His patient,
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detailed and richly illustrated work lies paved the way towards a zonal 
treatment of the fauna ; and. the writer is deeply indebted to the fine series 
of monographs which Etheridge produced on the Cretaceous Palaeontology of 
Australia. It is no reflection npon the work of Etheridge that in this paper, 
in accordance with recent developments, more modern generic determinations 
are used. Etheridge keenly appreciated the generic analyses of the mesozoic 
cephalopods ; and much of the effective work on the Lower Cretaceous lineages 
has been done since the appearance of his last important paper on the 
Australian forms (1909).
The present examination, which has been carried out in the Sedgwick 
Museum, Cambridge, has been made possible largely by a grant from the 
University of Queensland. The material used has been drawn mainly from 
the collections of the Queensland Museum, Australian Museum and British 
(Natural History) Museum. To all these institutions the writer expresses his 
gratitude. To Mr. H. A. Longman, Prof. H. C. Richards, Mr. W. H. Bryan 
and Sir Edgeworth David for constant interest in the progress of the work ; 
to Mr. H. Woods for general advice ; to Mr. A. G. Brighton for critical 
and other assistance ; and particularly to Dr. L. F. Spath for much ever- 
ready help and kindly criticism he is deeply indebted.
STRATIGRAPHICAL AND GENERAL RESULTS.
Within the “ Rolling Downs ” two main series are apparent, which on 
both lithological and palaeontological grounds are markedly distinct. The 
lower, to which the name Roma Series is now given, comprises the group 
of bluish clays (mainly) with calcareous concretions ; the upper, for which 
the name Tambo Series is proposed, consists mainly of yellowish limestones 
often with cone-in-cone structure. Both series are widely distributed.
A. MORVEN BED.—The one specimen containing Simbirskites spp. is 
all the evidence so far available of this bed, which is the oldest marine 
mesozoic horizon known in Eastern Australia. It indicates the presence of 
the Simbirskitan stage of the Hauterivian.
B. ROMA SERIES.—The ammonite genera recorded from this series 
are : Parahoplitoides (?), Aconeceras, Sanmartinoceras, Australiceras,1 Tropœum, 
Toxoceratoides and Aioloceras.1 Three palaeontological divisions are possible :—
iii. Beds with Sanmartinoceras and Aioloceras ; 
ii. Beds with Tropœum and Aconeceras walshense ; 
i. Beds with Australiceras and Toxoceratoides.
As mentioned below the genus Australiceras is first known with certainty 
in the bodei zone of the Bedoulian (Lower Aptian) and is replaced in the 
hillsi zone of the Lower Gargasian by Tropœum. The beds with Australiceras
1 New genera (v. inf.).
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correspond therefore to the Upper Bedoulian. Whether any of the Lower 
Bedoulian is present is uncertain. The four zones of the Upper Bedoulian 
(bodei, weissi, hambrovi and consobrinoides) cannot be recognised at present, 
though Australiceras robustum is probably low zonal while A. transiente most 
probably occurs at the top of the beds.
The beds with Tropœum naturally correspond to the Tropaeuman of 
Europe (Lower Gargasian). Species of Tropœum are abundant, the only 
other genus recorded being Aconeceras {A. walshense).2 As mentioned below 
the vertical ranges of Australiceras and Tropœum may overlap, so that there 
may be a very indefinite junction between these two divisions.
The highest division of the Roma Series has yielded Aioloceras jonesi, 
Sanmartinoceras fontinale and S. olene. Sanmartinoceras is restricted to the 
top of the Gargasian ; while Aioloceras, from its position in the section in 
Patagonia, is apparently also Upper Gargasian.
If the deposition of the Roma Series was continuous, then the series 
ranges at least from the bodei to the aschiltaensis zone of the Aptian (San­
martinoceras defines the latter zone). But there is no evidence at present 
that it extends into the Lowest Albian as it may do in the central (concealed) 
portion of the area. Ammonites from all three divisions have been found 
in the Queensland areas ; but in New South Wales and South Australia the 
upper division only has yielded ammonites (Parahoplitoides ? sp., however, 
from South Australia may be from the lower (Australiceras) division). But 
the evidence, to be published later, of the other elements of the fauna shows 
that all three divisions are well represented in these States.
C. MARYBOROUGH BEDS.—As shown by Richards (82, p. 182) and 
others these beds are composed of a lower (sandstone) and an upper (chert) 
division. The sandstones have yielded fragments of Australiceras jacki but 
no ammonites are known from the cherts. The sandstones, therefore, from 
their ammonite remains correspond to part of the lower division of the Roma 
Series. The writer hopes to show in a later paper, when considering the 
Lamellibranchs, that .the whole of the Maryborough Marine beds are to be 
correlated with the Australiceras beds of the Roma Series.
D. TAMBO SERIES.—The ammonite genera recorded from the Tambo 
Series are : Puzosia, Beudanticeras, Prohysteroceras, Inflaticeras, Hamites, 
Anisoceras, Labeceras3 Appurdiceras,3 Myloceras,3 Aleteceras,3 and Flindersites.3
The species of Prohysteroceras and Inflaticeras are shown to be charac­
teristic of the upper orbignyi and the varicosus zones of the Upper Albian 
and the specimens are preserved in a deep yellow, marly limestone. Specimens
2 Aconeceras walshense is placed in this division from the agreement of its matrix 
with that of Tropœum rarum rather than with that of the species of Australiceras from 
the same locality.
3 New genera (v. inf.).
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of Flindersites baccatus, Aleteceras plectoides, A. tardicostatum, A. nautiloides, 
Myloceras ammonoides, M. davidi, Labeceras bryani, L. compressum, Puzosia 
longmani, etc., also occur in this type of matrix and no doubt represent the 
same horizon.4 The matrix of the specimens examined of Beudanticeras flindersi, 
B. (?) daintreei, Flindersites intermedins, Myloceras orbiculus, Hamites aff. 
maximus, etc., is rather lighter in colour. This may represent local variations 
of the other matrix or may point to a slightly different horizon for these 
species. Since the species of Beudanticeras and Hamites do not give any very 
definite indication of their zonal position within the Upper Albian, it is 
tentatively assumed that these species represent the same horizon as Pro- 
Jiysteroceras richardsi, etc.
The position of the Tambo Series is, therefore, Upper Albian, and at 
present there is no evidence of more than the orbignyi and varicosus zones 
being present.
CONVENTIONS.
The nomenclature used throughout this paper for specific descriptions 
is that of Buckman (11)' and Spath (101, p. 7). The terms “ crioceratid,”
ie ancyloceratid,” etc., are used to denote types of coiling and not to indicate
relationships with the genera Crioceras, Ancyloceras, etc.
Dimensions are given according to the generally adopted plan instituted 
by Buckman, where the first numeral gives the diameter in mm., the other 
three numbers being (in order) the whorl-height, whorl-thickness and width
of umbilicus, reckoned as percentages of the diameter. Where a number is 
inserted in brackets after the first numeral, as e.g. in the topotype of
Aconeceras walshense, the first number is the maximum diameter noted, while 
that in brackets is the diameter at which the other dimensions are taken. 
The Greek letter cf> is attached in such cases where the measurements are 
taken from a published figure and not from the actual specimen.
In comparing fragments of crioceratids the writer proposes an additional 
method of measurement. Two numbers are given (as in the case of Aleteceras 
tardicostatum), the first of which is the maximum height of whorl in mm., 
and the second is the width of whorl given as a percentage of the height. 
Such measurements are prefixed by the Greek letter Q. In cases where 
measurement is made from a published figure and not from the original 
specimen the letter </> is used as well (see Tropœum leptum).
The zonal nomenclature used is that of Dr. Spath (99 and 100), to 
whose comprehensive and detailed work on the Cretaceous the author is 
particularly indebted.
4 A  specimen of Flindersites baccatus, in the writer’s collection, is associated, in 
the hand specimen, with Prohysteroceras richardsi.
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The following abbreviations have been used to indicate the collections 
in which types and other specimens are lodged :—
A . M.— Australian Museum (Sydney).
B . M.— British Museum (Natural History).
E .W .W .— The author’s collection.
G.S.Q.— Geological Survey of Queensland.
G.S.S.A.— Geological Survey of South Australia.
Q. M.— Queensland Museum.
,N.M.— National Museum (Melbourne).
M.G.M.— Mining and Geological Museum (Sydney).
M.M.— Macleay Museum (University of Sydney).
R . D .— Daintree Collection (now in the Queensland Museum).
U.Q.— University of Queensland.
ON H ETER O M O RPH IC AM M O N O IDEA.
Probably the most notable feature about the ammonoid faunas of the 
Cretaceous of Eastern Australia is the profusion of heteromorphic forms. 
Yet, strangely enough, no helicoid genus has been found in these beds. Many 
of the genera present are inadequately known from other areas, and conse­
quently Etheridge, who appreciated fully the richness of the fauna in these 
aberrant types, left them all provisionally in Crioceras sensu lato.
According to the theory of cyclical development, crioceratid forms were 
regarded as the phylogerontic stage of cycles of genera all with more or less 
the same general trend. But the recent work of Spath and Saif eld has cast 
grave doubts on this theory, and has shown that it is far more probable that 
the two persistent leiostrachous stocks, Phylloceratidce and Lytoceratidce, have 
been the main sources from which the transient waves of the normal 
trachyostrachous ammonoids have developed. Lytoceratidce and Phylloceratidce 
in most features are at opposite extremes— the one being extremely evolute 
with a septal suture having the minimum number of major indentations, the 
other with highly involute whorls and a septal suture with a profusion of 
accessory lobes. Crioceratid forms could be produced from these stocks in 
three main ways :—
(1) They may be end points of offshoots from Phylloceratidce, the
lineages having passed through all degrees of normal volution 
on the way ;
(2) They may be derived directly from Lytoceratidce, which, in their
extreme involution, are but one step removed from crioceratid 
coiling ; or
(3) They may be derived indirectly from Lytoceratidce, occurring at
a late stage in a lineage which has passed through other 
modifications before developing “ uncoiled ” forms.
It might naturally be expected, therefore, that most crioceratids are 
directly derived from Lytoceratidce, and the essential simplicity5 of the venter
8 Fastigate, carinate, or sulcate forms being unknown.
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in all such forms might also suggest this. But such genera as Distoloceras 
and Astiericeras give evidence that many stocks of normal trachyostrachous 
ammonites produce “ uncoiled ” forms.
The details of septal sutures are of interest. In the normal large 
lytoceratids the suture is of the essential (I.U.L.E.) type ; and without 
exception this type of suture is a feature of the heteromorphic forms. But 
this agreement in sutural plan among the latter has no genetic significance 
(even in tracing ancestry), for there can be no doubt that this type of suture 
is merely due to the mode of coiling. This is well seen in the genus 
Distoloceras, which has both “ coiled ” and “ uncoiled ” species ; for in the 
former there are accessory lobes present, whereas in the latter the sutures 
are of the I.U.L.E. type. Zittel (116, vol. i., p. 332), Spath (95, p. 28), 
and others have drawn attention to the modification of septal suture due to 
the whorl shape. It may he pointed out that in the Lytoceratidce the large 
forms (Lytoceras s. str., Thysanoceras, etc.) the septal sutures are of the 
I.U.L.E. type, while the smaller forms (Gaudryceras, Alocolytoceras, etc.) have 
accessory lobes. But unfortunately the complete development of a large 
lytoceratid has never been made, and even in the small Gaudryceras (?) 
alamadense developed by Perrin Smith6 there is reduction of sutural elements.
The sutural simplification in, e.g., Baculites has been adduced as evidence 
of a benthonic habit. But many crioceratids, e.g. Tropæum, have quite 
complicated sutures ; and this throws doubt upon the idea sometimes advanced 
that all crioceratids were benthonic. Certainly the increased fragility due to 
loose coiling would hinder rapid motion through the water ; but this is 
compensated for by the increased thickness of shell which these forms attain.
But even though the number of lobes and saddles is reduced to the 
minimum, yet the details of the indentations of the septal sutures are still 
of service in tracing generic affinity, while the type of ornamentation is of 
fundamental importance.
DESCRIPTION OF SPECIES.
A. NEOCOMIAN SPECIES.
Family SIMBIRSKITIDÆ Spath.
Genus SIMBIRSKITES Pavlow (emend. Spath). 
SIMBIRSKITES SPP. NOV. *
1909 Perisphinctes Icayseri (non Neumayr and Uhlig) Etheridge Jr. (30), p. 238, pi. 68.
The two associated specimens figured by Etheridge were regarded as 
the same species and identified by him with the Perisphinctes Icayseri Neumayr 
and Uhlig (65, p. 146, pi. 19, fig. 1) of North Germany. But the German 
and Australian specimens differ considerably in proportions and cannot there­
fore be specifically identical.
6 Proc. California Acad. Sei., Ser. 3, Geol., vol. i., 1898, pp. 138 et seg.
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The zonal place of the large (kayseri) group has sometimes been mis- 
stated. Buckman (11» vol. iv., p. 16), e.g., by analogy with the Mexican 
Proniceras, has lately placed it even in the Lower Tithonian. But Spath 
(103, p. 87), in restricting Simbirskites to the decheni group with trifurcating 
ribs, has placed it in its true position in the Upper Hauterivian.7 From 
Etheridge’s figure (the specimens have not been seen by the writer) S. kayseri 
is the most similar form but has less rapidly increasing whorls. At the same 
time, however, it must be remembered that his specimen is considerably 
larger than the holotype of S. kayseri. The septal suture seems to be
definitely simbirskitid. Most of the species of Simbirskites are known only
from young specimens, which makes the comparison of this large form difficult. 
The large species figured by Neumayr and Uhlig (S. hauchecornei, S. inverselo- 
batus, etc.) are less widely umbilicate, while Perisphinctes losseni Neumayr 
and Uhlig (65, p. 144, pi. 18) is probably a Speetoniceras.
The smaller specimen, which is probably a different species, is of the 
more normal8 Simbirskites type.
Since the writer has not seen the specimens9 it is not definitely estab­
lished that the species do not belong perhaps to an earlier genus (e.g. the 
Kimmeridgian Virgatites), although their resemblance to Simbirskites is so 
strong. But they certainly represent the oldest marine mesozoic horizon yet 
known in Eastern Australia.
Simbirskites has been recorded (50, p. 114) though not figured from 
New Caledonia.
Locality.—Victoria Downs, Morven (Q.M. Coll.).
B. APTIAN SPECIES.
Family ACONECERATIDÆ Spath.
Two genera only, both represented in the “ Rolling Downs,” have 
hitherto been included in this family—Aconeceras Hyatt10 and Sanmartinoceras 
Bonarelli. In erecting the genus Aconeceras Hyatt (41, p. 100) called attention 
to its phylloceratid characters, particularly the details of the septal suture, 
though he included it in the later family Coilopocerotidœ. But, from his 
manuscript notes,11 he finally placed it “  with the Desmoceras group ” in 
Phylloceratidœ. Spath also has suggested that the family is derived from
7 Large specimens of these Simbirskites have been found by the writer in bed C4 
at Speeton.
8 Compare e.g. S. payeri (Toula) Pavlow (72, p. 148, pi. 11, fig. 1).
9 Since the above description was written the writer has been able to examine the 
specimens and confirm their position within the genus Simbirskites. A  further note on 
these forms will appear in a later paper.
10 =  Adolphia Stolley (105), p. 269.
11 See footnote by J. P. Smith to Hyatt (41, pp. 100, 101).
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Desmoceratidce (101, p. 35). But the approximation of the earlier genus, 
Aconeceras, to Phylloceras in involution, ornament and septal suture gives 
evidence of a direct connection with Phylloceratidœ, and the view is here held 
that, like Desmoceratidce, it is an independent branch from Phylloceratidœ.
The aconeceratid type of shell—i.e., an oxyconic form with falciform 
radial line and complicated septal suture of the phylloceratid type—is perhaps 
the most recurrent among the many oft-recurring types of trachyostrachous 
ammonites. The Lower Lias Oxynoticeras is an early type while the
Mæstrictian Pseudoschlœnbachia (umbulazi group) is the last. On the theory 
of cyclical development such forms have been regarded as end points of 
series passing from an original capricorn type. But it is far more probable 
that these genera are heterochronous homœomorphs very close to Phyllo- 
ceratidœ.12 The Bajocian and Bathonian with Lioceras, Strigoceras, etc. is 
particularly rich in such forms. Comparison with Strigoceras is interesting, for 
similar concentric ornamentation typical of that genus is to be seen on Aconeceras 
walshense (Etheridge fil.).
The family ranges throughout the Aptian but is unknown in the 
Neocomian or Albian. Stolley (106, p- 217), it is true, has a zone of San- 
martinoceras trautscholdi which has sometimes been placed in the Lower Albian ; 
but from the association of that species with Pardhoplites, etc., it belongs to 
the uppermost Aptian. Aconeceras ranges through the Bedoulian and Lower 
Gargasian, and in the Upper Gargasian is replaced by Sanmartinoceras. But 
in the Bedoulian there is an offshoot from Aconeceras, THEGANECERAS 
gen. nov.,13 which closely simulates Sanmartinoceras, and, as indicated below, 
probably accounts for certain records of the genus Sanmartinoceras in the 
Bedoulian.
Genus ACONECERAS Hyatt.
Specific distinctions within this genus are not easy to define. Stolley 
(106, pp. 211, 215) has recorded A. nisus (d’Orbigny) from the sparsicosta 
zone (the lowest zone of the Aptian) and A. nisoides (Sarasin) from the 
bodei zone of the Bedoulian. On the other hand Haug (38, p. 1170) places 
A . nisus as Lower Gargasian ; and Kilian has recorded (48, p. 338) A.
12 Interesting evidence on this point is given by the ornamentation. Most of the 
genera have the simple costulæ (“ striæ ” ) which are typically developed on Phylloceras; 
but on many lineages peripheral costation is suddenly developed similar to that of the 
phylloceratid Tragophylloceras ibex (Quenstedt). In  that species, however, the course of 
the costæ and the costulæ does not correspond, and a costula may transgress two costae 
as shewn by an example in the Sedgwick Museum Collection. This m ay be paralleled 
in the trachyostracous oxycones, and a similar transgression of the peripheral costæ is 
seen e.g. in “  Hebetoxyites ”  incongruens Buckman (11, vol. v ., pi. 497) from the Bajocian,
13 Orjyavrj, a whetstone ; genotype Oppelia scalata von Koenen (51, p. 54, pi. xlv ., 
fig. 6). The genus is ribbed like Sanmartinoceras but the ribs are finer and more 
numerous. The septal suture is characterised by broad, short saddles. Other species are 
T. falcatum (v. Koenen), T. “  nisoides ” (pars) (v. Koenen non Sarasin).
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nisoides as Bedoulian and A. nisus as Gargasian. In a later paper, however, 
Kilian14 places A. nisoides also as Gargasian. Kalian and Haug therefore 
both agree in placing A. nisoides as Gargasian, only Stolley disagreeing in 
recording it in the Bedoulian. The specimens figured under this name from 
Zululand by Spath (96, pi. 26, fig. 4) and Delagoa Bay by Krenkel (54» 
pi. 17, fig. 1) are both recorded with Gargasian species.
Danford, however, figures a Speeton form as A. nisoides (19, pi. 14r 
fig. 7) which has béen shown by Spath (103, p. S3) to belong to the biden- 
tatum zone of the Bedoulian. The thickness of these figured specimens, given 
as a percentage of the whorl diameters, are—
A. nisoides (holotype) 21%; Speeton (Danford) 25% ;
Zululand (Spath) 23% ; Basses Alpes Specimens (B.M. Coll.) 21%;
Delagoa Bay (Krenkel) 22%.
Danford’s specimen is thus thicker than the true nisoides and requires 
another specific name. It is probable, therefore, that Stolley’s “ A. nisoides ” 
from the Bedoulian is this species rather than the true nisoides, which must 
be considered (? Lower) Gargasian. Von Koenen has recorded A. nisoides
(51, p. 51) from the Bedoulian ; but some of his specimens belong to
Theganeceras, and it is doubtful if he has a form (even pi. 16, fig. 6) which 
is comparable with nisoides.
The horizon of such unfigured forms as that of Coquand (14, p. 46),
e.g., is of course unknown.
ACONECERAS WALSHENSE (Etheridge fil.).
PI. XXXIV., figs. 1 a, b ; PI. XXXVII., fig. 3.
1892 Ammonites (Amaltheus) walshense Etheridge Jr. (42), p. 493, pi. 42, figs. 10, 11.
Sp. Chars.—Coiling oligogyral, angustumbilicate, concavifastigate ; sides 
slightly curved, convergent ; anguliradiate, radial line with long peripheral
projection ; ornamentation by radial costulæ and a few mediolateral concentric 
costulæ ; septal suture complicated, with many auxiliary lobes.
Dimensions.—
Holotype (Q.M. Coll.) : <f> 78. 58. 16. 13.
rr X /8 0  (68). 54. .18. 13.Topotype (Q.M. Coll.) : |  49. 56 19 14
Remarks.—This species is the largest known member of the genus and 
is particularly distinguished by the long peripheral curve of the radial line. 
It is most similar to A. nisoides (Sarasin) (84, p. 155, pis. 4-6, fig. 10), which 
it resembles closely in proportions, ornament, and septal suture. The numerous 
radial costulæ which characterise A. nisoides are present on A. walshense,
14 Trav. Lab. Géol. Univ. Grenoble, vol. xii., 1919, p. 94.
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and both species have the mediolateral concentric costulæ. Besides the 
difference in radial line A. ualshense may be distinguished by its whorl 
section. A. nisus (d’Orbigny) (69, p. 184, pi. 55, figs. 7-9) and A. aptiana 
(Sarasin) (84, p. 155, pi. 4-6, fig. 12) also have different whorl sections, while 
the latter species, in its ornament, is transitional to Sanmartinoceras.
The species had been compared by Etheridge with forms belonging to several 
oxyconic genera, including Amaltheus, Forbesiceras, etc.
Locality.— Walsh River (Q.M. Coll. ; holotype and others).
Genus SANMARTINOCERAS Bonarelli.
Sanmartinoceras includes the costate Aconeceratidœ of the Upper 
Gargasian. Stolley had recorded it from the Aptian of Ahaus (106, p. 217), 
where it is associated with Parahoplites schmidti and represents the uppermost 
Gargasian. Stolley (1C6, p. 215) has, however, recorded S. haugi (Sarasin) 
from the Bedoulian. This is certainly an error and perhaps the species
meant was a Theganeceras.
In 1880 Prof. W. J. Stephens15 recorded “  Ammonites biflexuoides ” 
from New South Wales. Such a specific name might refer to any member 
of the Aconeceratidœ. It is possible that Hudleston’s later Am. fontinale may 
be indicated ; but unless the specimen be found the name biflexuoides must 
be abandoned.
SANMARTINOCERAS FONTINALE (Hudieston).
1890 Ammonites fontinalis Hudlestone (39), p. 241, pi. 9, fig. 1.
1902 Amaltheus sp. ind. Etheridge Jr. (25), p. 45, pi. 7, fig. 8.
1924 Sanmartinoceras fontinale Spath (103), p. 74.
Sp. Chars. —Coiling oligogyral, añgustumbilicate, compressed; con-
cavifastigate ; sides subparallel ; anguliradiate with costation which diminishes 
towards the umbilicus.
Dimensions.— Holotype (B.M. Coll.) : 25. 50. 26. 19.
Remarks.— Three other species of Sanmartinoceras have been described—  
the genotype S. patagonicum Bonarelli (6, p. 27, pi. 5, figs. 3-6), S. traut­
scholdi (Sinzow) (90, pi. 5, fig. 6) and S. haugi (Sarasin) (84, p. 156, pi. 4-6, 
figs. 11). Kilian (48, p. 337) has suggested that the last two are identical ; 
but, although very similar, they must probably be regarded as distinct since, 
as figured by Sinzow, S. trautscholdi has the ribs continued to the umbilicus, 
whereas in S. haugi this is not so. Stolley (106, p. 217) records the former 
from Germany ; but a specimen of S. aff. trautscholdi from near Lehrte (N.W. 
Germany) in the British Museum Collection has a wider umbilicus though, 
in that specimen, it widens with age.
15 Proc. Linn. Soc. îsT.S. Wales, vol. viii., pt. 2, p. 281.
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In having the ribs only on the ventro-lateral region 8. fontinale is 
most similar to S. haugi and. S. patagonicum. It is closer to the former 
in size and intensity of ribbing. A new species in the B.M. collection 
(c. 14366) from Germany has a very much wider umbilicus.
Localities.—Primrose Springs (B.M. Coll, holotype) ; Lake Eyre Basin 
(Tate Coll.).
SANMARTINOCERAS OLENE (Tenison-Woods).
P1.-XLL, fig. 3.
1883 Ammonites olene Tenison-Woods (109), p. 150, pi. 7, fig. 8 ; pi. 8, fig. 1.
1892 Ammonites (Amaltheus) olene Etheridge Jr. (42), p. 492, pi. 30, fig. 4.
1901 Amaltheus olene Etheridge Jr. (24), p. 32, pi. 2, fig. 4.
Sp. Char.—Coiling oligogyral, angustumbilicate, compressed ; concavi- 
fastigate ; sides subparallel ; anguliradiate with costæ diminishing towards the 
umbilicus ; costate portion begins very late ; septal suture complicated, densi- 
septate.
Dimensions.—Q.M. Coll.
Remarks.—It is of interest that, since the related Aconeceras ivalshense
is the largest member of its genus, the present species is the largest San- 
martinoceras.
The figure given by Etheridge in 1901 (24, pi. 2, fig. 4) of th:s species
is somewhat incorrectly drawn.16 The ribs were represented as rectiradiate
whereas the course is typically falciform.
Etheridge believed that S. olene and S. fontinale represented but one 
species. There is certainly a considerable amount of variation in the forms 
that must be included in 8. olene ;• but there seems to be a distinct specific
difference between the forms from North Queensland (S. olene) and those of
the Lake Eyre Basin (8 . fontinale) in that, cn the latter species, costation
begins at an earlier stage than on 8. olene.
S. patagonicum is apparently the most closely related species outside 
Australia, although 8. trautscholdi, in which costation is not so prominent,
is also close.
Localities.—Palmer River (M.M. Coll., holotype) ; Walsh River (G.S.Q.
and Q.M. Colls.).
J 56. 56. 20. 11 
1 37. 56. 23. 13.
Family PARAHOPLITIDÆ Spath.
This important family, which includes such genera as Parahoplites, 
Parahoplitoides, Stenhoplites, Dufrenoyia and Columbiceras, is only doubtfully 
known in Australia from a single fragment. The family has a wide distribution ; 
und, considering the large collections of Aptian Ammonites known from the Roma 
Series, the apparent rarity or absence of the group is remarkable.
18 The specimen has been examined by the writer.
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Genus PARAHOPLITOIDES Spath.
PARAHOPLITOIDES (?) SP.
1901 Haploceras daintreei Etheridge Jr. (non Etheridge Sen.) (25), p. 44, pi. 7, fig. 1.
This South Australian specimen was thought by Etheridge to be an 
aged example of Puzosia daintreei. But the type of ribbing (particularly 
the straightness of the costae) is rather against this. The species may be a 
specialised form of Parahoplitoides, similar perhaps to P. lœviusculus (von 
Koenen) (51, p. 224, pi. 8, figs. 4, 5). The type section of Parahoplitoides 
has rather flexed costae as shown on P. deshayesi (Leymerie) (56, pi. 17, fig. 
17) ; but species with more or less straight costae are common.
Locality.—Dulkaninia Bore at a depth of 1,400 feet (Brown Collection).
Family CLEONICERATIDÆ nov.
The family is proposed for Pseudosaynella Spath, Aioloceras gen. nov. 
(v. inf.), Cleoniceras Parona et Bonarelli and Sonneratia Bayle. Pseudo­
saynella., which connects the family with Aconeceratidce, might well be included 
in either family for it is closely related to Aconeceras. It is most probable 
that Aioloceras, which apparently gave rise to Cleoniceras, is directly derived 
from Pseudosaynella. The balmense group of Cleoniceras and the genus 
Sonneratia specialise in ornate forms ; and it is not unlikely that even 
Hoplitidœ (via Leymeriella) may be in part derived from Cleoniceratidœ.
Genus AIOLOCERAS nov.17
Genotype Cleoniceras argeniinum Bonarelli (6), p. 24, pi. 4, figs. 3, 6.
Diagnosis.—Platyconic shells with narrow venter ; early whorls with 
sharp, falcate ribs, later whorls smooth ; septal suture with narrow-stemmed 
bifid sáddles, irregularly trifid L1? and prominent suspensive lobe with a number 
of accessory lobes.
The genus includes A. argentinum, the “ Beudanticeras cfr. stoliczlcai”' 
and “ Uhligella quercifolia ” of Bonarelli (6, pi. 3), and Desmoceras jonesi 
Gregory and Smith. It differs from Cleoniceras in the sharper ribs and 
absence of umbilical tubercle.
The Patagonian forms which were referred to the Albian genera 
Beudanticeras and Cleoniceras by Bonarelli occur in a bed below the horizon 
with Sanmartinoceras patagonicum, and, presumably, are Gargasian.
Although the genera Aioloceras and Cleoniceras are so similar there 
may be a slight hiatus between their ranges, for similar forms are not known 
from the lowest Albian. They may, therefore, possibly be homceomorphs in 
the same family.
1 ' aioXos, changing (i.e.* in ornament).
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AIOLOCERAS JONESI (Gregory and Smith).
1903. Desmoceras jonesi Gregory and Smith (36), p. 142, pi. 22.
The writer has not seen the type of this species, whose whorl-section ' 
has not been figured. But the description of the feature given by Gregory 
and Smith shows that it agrees in general with that of A. argentinum as it 
does in the other features of involution and ribbing.
In the ornamentation ceasing at an early stage the genus is more like 
Cleoniceras of the cleon type (d’Orbigny, 69, pi. 84, fig. 1) than like C. seunesi 
Bonarelli.18
The ribbing ceases at a slightly earlier stage than in most of the 
forms figured by Bonarelli, though it is most like A. argentinum. In the 
density of ribbtng it is nearer to the typical form of that species rather than 
to A. argentinum var. meseticum (Bonarelli) (6, p. 24, pi. 4, fig. 7).
Unfortunately the ventro-lateral ornamentation of the early whorls of 
A. jonesi is not known, so that it is not certain whether the species possessed 
the rather Cleoniceras-like ribs which develop on A. “  stoliczkai ” (Bonarelli 
non Kossmat) (6, pi. 3, fig. 4).
The species had been compared to the Ammonites beudanti of Stoliczka 
( =  Beudanticeras stoliczTcai, Kossmat sp.). But, as Spath (101, p. 52) has 
stated, it has nothing to do with Beudanticeras.
Locality.—Mitchell River (Bourke Museum Coll.).
Family ANCYLOCERATIDÆ Hyatt (emend, nov.).
Hyatt (40, p. 587) included in this family the trituberculate hetero- 
morphic genera of the Neocomian and Aptian, together with such widely 
different forms as the Lower Albian Pictetia. Even if restricted to the tritu­
berculate genera the family is certainly heterogeneous. Most of the forms 
may be of more or less direct lytoceratid origin ; but such genera as, e.g., 
Distoloceras have a more complex ancestry. Ancyloceras (s. str.) is found in 
the Lower and in the lower portion of the Upper Bedoulian, but its immediate 
ancestor is unknown. In the Upper (possibly at the top of the Lower)
Bedoulian the new genus Australiceras (v. inf.) appears and is replaced in the 
Lower Gargasian by Tropœum. The inner whorls of Australiceras have 
trituberculation essentially of the Ancyloceras type ; and it is most probable 
that this genus is derived directly from Ancyloceras. Tropœum is non-tubercu- ■ 
late ; but the trituberculate Australiceras type is continued into the Lower 
Gargasian by the group of A. (?) gigas J. de C. Sowerby (92, vol. 6, p. 188, 
pi. 593, fig. 2). A specimen of A. (?) aff. gigas in the Sedgwick Museum 
collection shows that the early whorls wrere trituberculate similar to the
18 See Seunes (88), pi. 12, fig. 1.
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normal Australiceras. Further the tubercles are regained on the body- 
chamber ; so that the only difference from the jachi group lies in the ancylo- 
ceratid type of coiling. However, as shown by specimens figured by Sinzow 
. (91), Tropceum includes both crioceratid and ancyloceratid types so that 
there may be little genetic significance in this feature. But since only 
ancyloceratid types of trituberculate forms are known in the Lower Gargasian 
the group may be natural and require separation. _ Further the Upper Bedoulian 
group of “  Ancyloceras ” urbani Neumayr et Uhlig (65, pi. 50) may connect 
the gigas group directly with Ancyloceras thereby making it homoeomorphous 
with Australiceras. But whether the group is derived from Ancyloceras or 
Australiceras must be determined by detailed zonal collecting.
'Following immediately upon the disappearance of Tropceum the genus 
Ammonitoceras19 makes its appearance. In every feature of size, ribbing, 
and coiling, even to the possession of similar coarse costæ on the body- 
chamber (see 17, pi. 6), the two genera are identical. But the whorls of 
Ammonitocefas have bituberculation. From these two criteria of direct replace­
ment in time and perfect agreement but for tuberculation, it is believed 
that Ammonitoceras is directly derived from Tropceum. This implies that 
tuberculation is suddenly developed throughout ; and not first produced on 
the body-chamber, spreading to earlier whorls in later species. Such abrupt 
changes are known in other cases ; and it may be remarked that, as 
suggested below, the transition from Australiceras to Tropceum appears to be 
effected by the sudden loss of tuberculation.
It is therefore suggested that, instead of including such extraneous 
genera as Crioceras (s. str.), Acrioceras and Distoloceras, the family Ancylo- 
ceratidce should be restricted to the trituberculate Ancyloceras and Australiceras, 
the non-tuberculate Tropceum and the bituberculate Ammonitoceras. The 
relationship, if any, between the family and the micromorph genera Toxo- 
ceratoides and Tonohamites is yet to be decided.
Genus AUSTRALICERAS nov.
Genotype Crioceras jachi Etheridge Jr.
Diagnosis.—Crioceratid shells with initial whorls trituberculate, later 
whorls without tubercles until the adult body-chamber which is trituberculate ; 
costæ simple or bifurcating near the umbilical margin ; septal suture I.U.L.E. 
with prominently bifid, relatively short-stemmed saddles and regularly trifid 
lobes.
The genus is proposed for a group of species richly represented in 
the Australian20 Aptian but known also in India by Crioceras australe Waagen
19 See Dumas (21, p. 405, pi. 5). “  Ancyloceras ” ackermanni Krenkel, which was
included in Ammonitoceras by Kilian, may however be an uncoiled Cheloniceras (49, p. 799).
20 The genus is named from its typical development in this country.
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non Moore (111, p. 246, pi. 60, fig. 1) ; in Russia by Crioceras ramoseptatum 
Anthula (3, p. 127, pi. 14, fig. 4), Crioceras gracile Sinzow (91, p. 327), etc. ; 
and in England. In England it has been recorded21 from the bodei zone of 
the Bedoulian ; while in India, from its association with Parahoplitoides and 
Cheloniceras, A. australe (Waagen non Moore) represents an Upper Bedoulian 
horizon. The genus is apparently represented in the Aptian portion of the 
Hilsbildungen of North Germany ; for one of Neumayr and Uhlig’s figures (65, 
pi. 53, fig. 2) appears to represent an Australiceras with the mediolateral 
tubercle diminishing at the transition to the non-tuberculate stage. None 
of the Australian species has such small tubercles.
From its known occurrence in the bodei zone and from the fact that 
it gives rise to Tropceum, Australiceras has a range of the whole Upper 
Bedoulian. Whether it ranges down into the Lower Bedoulian is unknown. 
If the gigas group is also to be included the genus ranges into the Lower 
Gargasian. No member of that group, however, is yet known in Australia.
The genus had been compared by Boule (9, p. 181) to Diadochoceras 
(nodosocostatum group).
AUSTRALICERAS JACKI (Etheridge fil.).
(PI. XXXIV., fig. 2.)
18&0 Crioceras jackii Etheridge Jr. (23), p- 305, pi. 17, figs. 55-58.
1892 Crioceras australe (pars) (non Moore) Etheridge Jr. (42), pi. 32, figs. 1, 2.
1909 Crioceras jackii (pars) Etheridge Jr. (30), pi. 37, fig. 1 ; pi. 38, fig. 3.
1913 Crioceras australe Richards (82), p. 182.
Sp. Chars.—Coiling crioceratid ; whorl-section slightly depressed, sub- 
triangular ; costæ rectiradiate, slightly flexed ; initial whorls with fine tubercles 
on every rib, later whorls with prominent ribs with blunt or thorn-like 
prominent tubercles, and interspersed non-tuberculate ribs.
Dimensions.—
Holotype 77. 33. 43. 43.
(30, pi. 37, fig. 1) 90. 35. — . 48.
(30, pi. 38, fig. 3) 65. 36. — . 44.
Remarks.—The specific name was spelt jackii by Etheridge but is here 
emended to jacki to conform with the rules of nomenclature. Under this 
name Etheridge included many distinct forms, his interpretation of the 
“ species ” covering the genera Australiceras and Tropceum (pars). Specific 
distinctions are often difficult to define in heteromorphic genera ; but several 
distinct groups are recognisable in the Australiceras of the “ Rolling Downs.’*
21 Spath (103), p. 79. Recorded as Ancyloceras cf. gracile (Sinzow). The species is 
represented by four specimens in the Sedgwick Museum Collection, which have been examined 
by the writer.
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The four figured specimens included above in the synonymy of this species- 
differ in the number of ribs per whorl, but have common features in type of 
ribbing and tuberculation. A large number of specimens is required to deter­
mine the limits of variation. The specimen now figured has unusually largo 
tubercles but must be retained in the species.
Localities.—Walsh River (Q.M. Coll. ; holotype and other specimens) 
Hughenden (Q.M. Coll.) ; Woody Island, Hervey Bay (U.Q. Coll.)
AUSTRALICERAS IRREGULÄRE (Tenison-Woods).
(PL XXXVII, figs. 1 a, b.)
1882 Crioceras irregulare Tenison-Woods (109), p. 151, pi. 8, fig. 2.
1892 Crioceras irregulare Etheridge Jr. (42), p. 501, pi. 33, fig. 1 ; pi. 49, fig. 16.
1905 Crioceras jackii (pars) Etheridge Jr. (28), p. 14.
1909 Crioceras jackii (pars) Etheridge Jr. (30), p. 145.
Sp. Chars.—Coiling crioceratid ; whorl-section circular ; costæ wide,, 
rounded; tubercles sharply defined.
Remarks.—Tenison-Woods’s species was united with A. jachi by Ethe­
ridge, but it differs from it in whorl-section (not having a flattened dorsum) 
and in greater width of umbilicus. The figure of the holotype had the
initial stage restored to show a widely open first whorl. But Etheridge 
(28, p. 14), who re-examined the type and developed the inner whorls, states 
that this restoration is quite unjustifiable and that the initial whorls were 
of the same type in coiling as those of A. jachi proper. On the specimen 
now figured the whorl previous to the one preserved (as shown by an 
impression on the matrix of the dorsum) was very close to the later whorl.
Localities.—Palmer River (M.M. ColL, holotype) ; Walsh River (Q.M. 
Coll., G.S.Q. Coll.).
AUSTRALICERAS aff. IRREGULÄRE (Tenison-Woods).
1909 Crioceras jackii (pars) Etheridge Jr. (30), pi. 35, fig. 1.
The large specimen figured by Etheridge has not been seen by the 
writer ; but its initial whorls appear to be very similar to those of A . 
irregulare. The species becomes more closely coiled in later whorls. At the 
transition to the non-tuberculate stage the inner row of tubercles are still 
retained for a short period after the outer and median rows have disappeared.
Locality.—Walsh River (Q.M. Coll.).
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AUSTRALICERAS ROBUSTUM sp. nov.
.1909 Crioceras jackii (pars) Etheridge Jr. (30), pi- 32, fig. 1 ; pi. 33, fig. 1.
Sp. Chars.—Coiling crioceratid ; whorls robust with early whorls septi- 
tuberculate ; costæ fairly straight, rectiradiate ; whorl-section depressed ; 
septal suture very similar to that of A. jacki.
Dimensions.—
Holotype : (f> 144. 37. 42. 40.
B.M. Coll. : 123. 41. 54. 38.
Remarks.—This species differs from other members of the genus in 
being prominently septi-tuberculate.22 The holotype, being an internal mould, 
only shows the truncate nature of the cast of the tubercles, but a British 
Museum specimen, with test preserved in places, shows fhe septate condition 
very well. Otherwise, in ribbing, whorl-section and thorn-like tubercles it 
is very similar to A. jacki but has the tuberculate stage persisting to a 
larger diameter. In both the holotype and the British Museum specimen 
tuberculation ceases at a diameter of 90 mm. The depressed whorl-section 
is another important feature distinguishing it from the other species. A
young specimen in the Queensland Museum collection has earliest whorls of 
the jacki type but is septi-tuberculate at a diameter of 30 mm.
Both A. robustum and A jacki are in some respects similar to A. 
ramoseptatum (Anthula) (3, p. 127, pi. 14, fig. 4), but differ in ribbing and 
tuberculation.
Localities.—South Central Queensland (A.M. Coll., holotype) ; Flinders 
River (B.M. Coll.) ; Walsh River (Q.M. Coll.).
AU STR ALICER AS GRACILE (Sinzow).
(PI. XXXIV., fig. 4.)
1908 Crioceras gracile Sinzow (91), p. 327, pi. 18, fig. 1.
1909 Crioceras jackii (pars) Etheridge Jr. (30), pi 36, fig 1 ;  pi. 37, fig. 2.
Sp. Chars.—Coiling crioceratid ; whorl-section circular ; costæ straight, 
thin and reclined ; septal suture unknown.
Dimensions.—
Figd. (30), pi. 36, fig. 1. <f> 220. 32. — . 47.
Figd. (30), pi. 36, fig. 2. (f> 105. 36. — . 46.
Remarks.—Under the name Crioceras gracile Sinzow figured a number of 
specimens which may belong to more than one species of Australiceras. No. 
specimen appears to have been selected as holotype ; but if we are to take
22 Judging from the figure, however, the last two tuberculate ribs of the holotype 
of A. jacki may also be septi-tuberculate. This condition recalls the earlier Ancyloceras.
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his best specimen as such (91, pi. 18, fig. 1), the two specimens figured by 
Etheridge and quoted above must be regarded as belonging to the species.. 
Etheridge’s specimens differ from Sinzow’s form in being more widely umbili- 
cate and in having the tuberculate stage persisting to a greater diameter. 
But, considering the variation in crioceratid species, it is not advisable to 
erect a new specific name until more is known of the Australian forms.
The species has circular whorl-section and numerous, thin, strongly 
reclined ribs. The English form recorded by Spath (103, p. 79) as Ancyloceras 
cf. gracile (specimens of which have been seen by the writer) has more com­
pressed whorls and thicker ribs, more like another of Sinzow’s forms (91, pi. 
17, figs. 1-4). A. gracile bears considerable resemblance to A. irregulare which 
has thicker ribs ; while the ribs of A. graciloides (Sinzow) (91, p. 328, pi. 20, 
figs. 1, 2) are not so reclined.
Localities.—Victoria Downs, Warrego (Q.M. Coll.) ; Walsh River (Q.M.. 
and G.S.Q. Colls.).
AU STR ALICER AS TRANSIENTE sp. nov.
(PI. XXXIV., figs. 3 a, b.)
Sp. Chars.—Coiling crioceratid ; whorl-section equidimensional, sides sub­
parallel ; costæ very faintly flexed, rectiradiate ; tubercles faint, obtusely 
conical.
Dimensions.—Holotype : 84. 39. 40. 39.
Remarks.—On the holotype there are about 70 costæ to the last whorl. 
Tuberculation is not very marked, especially on the first half-whorl exposed. 
The species is perhaps most similar to A. jacki but is distinguished by more 
numerous costæ, sub-parallel sides, and faintness of tubercles. The tuberculate 
stage ceases on the holotype at a -diameter of 50 mm. The septal suture 
is little known but has apparently broad-stemmed lobes and saddles.
Locality.—Walsh River (Q.M. Coll.).
AUSTRALICERAS LAMPROS (Etheridge fil.).
(PI. XXXV., figs. 1 a, b.)
1909 Crioceras lampros Etheridge Jr. (30), p. 157, pi. 48.
Sp. Chars.—Coiling crioceratid ; whorls massive ; whorl-section sub- 
triangular, almost equidimensional ; rectiradiate ; costæ thin, straight, close 
together on earlier whorls, coarse and widely separated on the body-chamber ; 
initial and final stages trituberculate ; septal sutures interlocking, with multi- 
dentate branches.
Dimensions.—
B.M. Coll, (figured) : 340 (224). 35. 38. 41.
B.M. Coll. (25366) : 325. 36. — . 44.
CRETACEOUS AMMONOIDEA OF EASTERN AUSTRALIA.— WH1TEH0USE.  213
Remarks.—The specimen upon which Etheridge founded this species 
consisted of a body-chamber, with very coarse, trituberculate costae, in the 
possession of the Geological Survey of Queensland. Recently, however, the 
earlier portion of the specimen has been found in this collection ; and it is 
hoped that the complete holotype may be figured in a future paper. The 
earlier whorls are of the type shown by the fine specimen figured on Plate II.
The holotype has not the initial whorls preserved'; but it is sufficiently 
complete to show that the early trituberculation ceased at a diameter of 
55 mm. The initial whorls of the specimen now figured are also not pre­
served ; but, at a diameter of about 45 mm. (i.e., the earliest stage preserved), 
there are faint suggestions of tubercles. There is thus a difference at which,, 
in these two specimens, the initial tuberculation ceases ; but there is every 
reason to believe that the specimens are co-specific.
A. lampros is very like certain forms of Tropæum, particularly the
group of T. bowerbanki (J. de C. Sowerby) (94, p. 410, pi. 34, fig. 1), T. 
hillsi (J. de C. Sowerby) (93, p. 339, pi. 15, figs. 1, 2), and T. cadoceriforme 
(Sinzow) (93, pi. 21, fig. 3). The last-named species has a septal suture
apparently identical with that of A. lampros. It is probable that this group 
of Tropæum is derived from the present species.
Localities.—Queensland ! -(G.S.Q. Coll., holotype) ; Glendower Station, 
Flinders River (B.M. Coll.).
Genus TROPÆUM J. de C. Sowerby.
The name Tropæum proposed in 1837 by J. de C. Sowerby (94, p. 409), 
but discredited in the same paper, was revived in 1900 by Hyatt (40, p. 571). 
The genotype is Crioceratites bowerbanki J. de C. Sowerby ; and although 
the geno-holotype has not the initial whorls preserved, yet, as shown by a
young specimen in the Sedgwick Museum Collection, the species is non-
tuberculate. The genus is derived from Australiceras, with which it is identical 
in coiling, costation, and septal sutures, but it appears to have developed 
along several lines—T. arcticum being related to A. transiente and T. rarum to 
A. aff. irreguläre. In all the species of Australiceras (with the exception 
perhaps of A. robustum) tuberculation ceases about the same diameter of whorl. 
In some forms all three tubercles disappear simultaneously (30, pi. 37, fig. 2), 
while in others thè outer (30, pi. 38, fig. 3) or the inner (30, pi. 35, fig. 1) 
tubercle may be retained somewhat later than the other two. A. transiente 
agrees in every feature with T. arcticum except for tuberculation, and it is 
noteworthy that the tubercles on the former species are faint. Further, the 
tubercles on the earliest part visible of the holotype are fainter than on the 
last two tuberculate ribs, suggesting that the change from Australiceras to 
Tropæum was achieved by the abrupt cessation of tuberculation, and not 
that the tuberculate stage was driven further and further towards the origin 
in successively later species.
Tropæum is known in Europe in the two zones bowerbanki and hillsi- 
of the Lower Gargasian.
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TROPÆUM AUSTRALE (Moore).
1870 Crioceras australe Moore (64), p. 257, pi. 15, fig. 3.
1892 Crioceras australe Etheridge Jr., pi. 31, fig. 1.
Sp. Chars.—Coiling crioceratid, whorls massive. Whorl-section equi- 
dimensional. Costæ very numerous, thin and close together, rectiradiate to 
slightly reclined. Coarse costæ of the body-chamber regular and smooth.
Remarks.—By kind permission of the council of the Royal Literary and 
Philosophical Society of Bath (England), the writer was recently permitted to 
examine the collections of the Bath Museum in search for Moore’s missing 
types of Australian Cretaceous fossils. The type of Crioceras australe has 
been lost and no record of it could be found.23
On the grounds of insufficient description and loss of type, Etheridge 
(30, p. 136) proposed that Moore’s name should be abandoned. But the 
other figures of ammonites (Jurassic) given by Moore give a true representa­
tion of their species, and there is no reason to suppose that the same was 
not true of Crioceras australe. Further, there is one form in the Roma 
Series24 which agrees in features with the species as figured by Moore. It is 
therefore not permissible to reject the specific name australe ; and the writer 
now chooses a specimen figured by Etheridge25 in 1892 as the neotype of the 
species.
The neotype is a large specimen and one of the most complete crio- 
ceratids recorded from the series. The initial whorls are, unfortunately, not 
preserved ; but since the coarse costæ of the body-chamber are non-tuberculate 
the species is to be placed in Tropceum rather than in Australiceras.
T. australe is a member of the howerbanki group (94, p. 410, pi. 34, 
fig. 1), but differs from Sowerby’s species in its thinner ribs (which are 
more numerous) and in whorl-section (slightly). Some of the forms figured as 
Crioceras howerbanki by Sinzow (91) are very similar.
Crioceras australe Waagen26 non Moore (111, p. 246, pi. 60, fig. 1) is 
generically distinct from the species, being an Australiceras. Krenkel, quite 
unjustifiably, has identified the species as a Chebniceras (martini group) 
(54, p. 162). Lemoine (55, p. 385) has correctly stated the form to be Aptian.
Localities.—Upper Maranoa River (holotype, specimen destroyed) ; Walsh 
River (neotype ; Q.M. Coll.).
23 The writer has since learnt that these specimens perished in the Garden Palace Fire 
of London.
24 From its locality (Upper Maranoa River) Moore’s specimen must have been from 
the Roma Series.
25 Etheridge (42), pi. 31, fig. 1. A  plaster cast of .the specimen in the B.M . Collec­
tion has been examined by the writer.
26 The writer has seen W aagen’s type which represents a species not known in 
Australia.
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TROPÆUM LEPTUM (Etheridge fil.).
1909 Crioceras leptus Etheridge Jr. (30), p. 143, pi. 30.
Sp. Chars.—Coiling crioceratid ; whorls compressed, with very numerous, 
narrow, rectiradiate costae ; whorl-section sub-triangular.
Dimensions.—Holotype, d.(f>. 73. 77.
Remarks.—This species differs from all other forms in the “  Rolling 
Downs ” in its compression. The inner whorls are unknown so that it may 
even be an Australiceras. It is very similar in lateral view to T. bowerbanki 
(Neumayr et Uhlig) non Sower by (65, pi. 53, fig. 1), whose whorl-section is 
not known. T. spp. of Neumayr and Uhlig (65, pi. 54) are similar but not 
as compressed. T. percostatum Gabb (35, vol. i., pi. 16) has thicker ribs.
Locality.—Lind River (G.S.Q. Coll., holotype).
TROPÆUM ARCTICUM (Stolley).
1909 Crioceras jaclcii (pars) Etheridge Jr. (30), pi. 32, fig. 2 ; pi. 34, fig. 1.
1911 Crioceras arcticum Stolley (107), p. 16, pi. 1, fig. 1 (also text-figs. 1, 2).
Sp. Chars.—Coiling crioceratid ; whorls with about 65 simple rounded 
costæ, slightly flexiradiate, separated by sulci of approximately the same 
width ; aperture almost equidimensional.
Dimensions.— (30) PI. 34, fig. .1 : </> 118. 38. 38. 42.
The perfect agreement of the specimen figured by Etheridge with 
Stolley’s holotype from the Gargasian of Spitzbergen is a matter of con­
siderable interest ; for the species otherwise has not been recorded beyond 
Spitzbergen. The dimensions, course of the ribbing, type and intensity of 
the costæ are precisely similar. Further there is the same number of ribs 
per whorl. The holotype is somewhat crushed so that Stolley was unable 
to give the shape of the whorl-section exactly ; but it appears to have been 
approximately equidimensional as in Etheridge’s specimen.
T. arcticum agrees perfectly with Australiceras transiente in every feature 
except tuberculation ; and there is no doubt a close connection between the 
two species.
Locality.—Roma (Q.M. Coll.).
TROPÆUM UNDATUM sp. nov.
1909 Crioceras jaclcii (pars) Etheridge Jr. (30), pi. 31 ; pi. 38, figs. 4, 5.
1911 Crioceras sp. nov. (aff. arcticum) Stolley (107), p. 19, pi. 2, fig. 1.
Sp. Chars.—Coiling crioceratid ; whorl with about 50 almost straight 
prorsiradiate ribs ; aperture subcircular.
Dimensions.—
Holotype (Q.M. Coll.) : <f> 320. 32. 36. 44.
Paratype (G.S.Q. Coll.) : <f> 85. 33. 31. 44.
0
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The larger of Etheridge’s two specimens (pi. 31) is selected as holotype. 
The main features of the species are the regularly coiled, equidimensional 
whorls with prominent rounded costae in the young stage (becoming thinner 
and wider apart with age), which continue with slight forward inclination 
across the sides. The septal suture is unknown. Stolley’s Spitzbergen speci­
men appears to be identical with this species though the state of preservation 
is unsatisfactory.
The closest known form is undoubtedly T. arcticum Stolley, which 
differs in the greater number of costæ per whorl and their slight curvature 
T. simbirslcense27 Jasikowski is somewhat similar but more loosely coiled.
Localities.—
Holotype Q.M. Coll.) : Queensland ! (G.S.Q. Coll.) : Walsh River.
TROPÆUM RARUM sp. nov.
(PI. XXXVI., figs. 1 a, b.)
Sp. Chars.—Coiling crioceratid ; whorls massive, depressed, whorl- 
section almost semicircular ; costæ wide, rectiradiate.
Dimensions.—
Holotype : 177 (164). 38. 43. 39.
B.M. Coll. (25358) : 220. 40. 46. 39.
Remarles.—This species is very similar to the Australiceras aff. irregulare, 
from which it may be derived. It differs from other Australian species of 
Tropœum in its depressed whorl-section. T. hillsi (J. de C. Sowerby) (93» 
p. 339, pi. 15, figs. 1, 2), particularly the type figured by Keeping (p. 91, pi. 2), 
is probably the most similar European form, especially in whorl-section.
Localities.—Walsh River (Q.M. Coll., holotype) ; Flinders River (B.M.
Coll.).
Genus TOXOCERATOIDES Spath.
TOXOCERATOIDES TAYLORI (Etheridge fil.)
1892 Aneyloceras taylori Etheridge Jr. (42), p. 498, pi. 42, fig. 13. 
non 1909 Crioceras taylori Etheridge Jr. (30).
Sp. Chars.—Micro morph, coiling ancyloceratid ; non-tuberculate ; costæ 
broad ; cross-section sub-circular, slightly compressed.
Remarks.—Two specimens of this species are known—the holotype from 
the Walsh River and a fragmentary specimen, associated with Australiceras 
robustum, from the same locality. Both specimens are in the collection of 
the Queensland Museum.
27 See Sinzow (90), pi. 6, fig. 1. The species was wrongly identified as Australiceras 
gracile by Kilian (48, p. 355).
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Toxoceratoides includes both tuberculate and non-tuberculate species, the 
latter no doubt derived from the former. Forms like T. royerianus (d’Orbigny) 
(69, p. 481, pi. 118, figs. 7-11) have trituberculation ; in others, e.g. T. royeri 
(v. Koenen pars, non d’Orbigny) (51, p. 399, pi. 37, fig. 7), the row of 
umbilical tubercles has disappeared. T. taylori, in being non-tuberculate, agrees 
with T. rotundus (Phillips) ;28 but a closer relationship exists with T. æqui- 
cingulatus (von Koenen) (51, p. 394, pi. 37, figs. 5, 6). Von Koenen’s species 
has faint ventro-lateral tubercles, which are not present on T. taylori, other­
wise the agreement is very close.
As mentioned below, there is unfortunately a very close resemblance 
between T. taylori and Labeceras bryani which occurs at another horizon in 
the “ Rolling Downs.”
Locality.—Walsh River (Q.M. Coll.).
C.—ALBIAN SPECIES.
Family DESMOCERATIDÆ Zittel.
This family has been critically revised by Dr. Spath in recent papers 
(98 and 101)*
In tracing the generic succession in the Desmoceratidce the apparent 
continuity of a puzosid stock is particularly noticeable. The Upper Barremian 
to Lower Aptian Melchiorites is replaced in the Aptian (? Lower Gargasian) 
by Uhligella (s. str.). Puzosia itself appears in the Lower Albian-—e.g. 
P. kiliani Fallot, P. quenstedti (Parona and Bonarelli), etc.—and continues 
into the Cenomanian where Austiniceras makes. its appearance. All three 
genera have a strong community of character (in ornament, coiling, constric­
tions, and septal suture) ; and, since they replace one another in time, most 
probably form a lineage.29 Inflated forms (Pleuropachydiscus, Callizoniceras, 
Desmoceras, etc.) have been produced from time to time, and Desmoceras, 
e.g., may be connected with Puzosia via the group of P. cf. emerici (Parona 
and Bonarelli) non Raspail sp. (71, p. 80, pi. 11, figs. 1, 2). Such inflated 
forms, though often of long duration, were apparently not very important as 
nuclei from which other genera developed. Such specialised genera as, e.g., 
Hauericeras and Pachydiscus are also probable offshoots from the puzosid 
lineage.
28 Phillips (75), pi. 1, fig. 24. The species, specimens of which have been collected 
by the writer at Speeton, has not been adequately figured.
29 Dr. Spath, however, doubts whether there is a connection between Puzosia and 
Uhligella (101, p. 34) ; but the writer believes that the type Uhligella is very close to 
Puzosia. The occurrence of the Uhligella type of ornament on a rare form of Puzosia 
communis as mentioned by Spath (101, p. 49) is of interest in this connection. The other 
possible explanation of the family Desmoceratidce would be that it is an assemblage of 
homceomorphous genera repeatedly derived from Phylloceratidœ, etc. ; and, while the 
writer believes that some forms have been thus derived, a central puzosid lineage from which 
other genera developed is regarded as the most satisfactory explanation of the majority 
of the desmoceratids.
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Spath. (98, p. 128) has suggested that the genus Parapuzosia is not 
directly developed from Austiniceras and points to “ Puzosia ” curvatisulcata 
Chatwin and Withers as a more nearly related form. But it is admitted
later that this species may also be an Austiniceras ; and the writer believes 
that Parapuzosia is probably the end form of the lineage.
The relationships of Beudanticeras Hitzel are not clear. Within the 
genus there are two groups represented by forms with narrow and wide 
stems respectively to the septal saddles. This was realised by Jacob (45), 
who placed them in different but ineligible genera. Whether, therefore, the 
genus had a dual origin is a matter for investigation. Spath (101, p. 37)
believes Beudanticeras to be a special “  wave ” of phylloceratids ; but the 
writer believes that, at least in part, the group is derived from Uhligella. 
The ornamentation of such forms as B. dupinianum d’Orbigny is very like 
that of Uhligella on the one hand and Cleoniceras on the other.
It  is most probable that Desmoceratidœ were derived from Phylloceratidce, 
particularly owing to the nature of the septal suture. But the close approxi­
mation of such forms as Desmoceras and certain Parapachydiscus— e.g. P. 
umtafunensis (Crick ms.) Spath (98, p. 133, pi. 9, fig. 4—to Lytoceratidæ 
(Gaudryceras and Tetragonites) makes distinctions very difficult, particularly 
since little is known of developmental details of the species in the various 
genera. Spath has suggested (101, p. 33) that Desmoceratidce as known at 
present may even contain some derivatives of Lytoceratidæ.
Genus PUZOSIA Bayle.
PUZOSIA LONGMANI sp. nov.30
(PI. X X X V II., fig. 5 ; PI. X X X IX ., figs. 1 a, h.)
Sp. Chars.—Coiling serpentai, subangustumbilicate ; sides slightly con­
vergent (sub-parallel), venter evenly arched ; gradumbilicate ; seven or eight 
faint constrictions per whorl, each slightly flexed and with a very small 
(almost negligible) peripheral projection ; densiseptate ; septal suture with 
irregularly bifid saddles and slightly irregularly trifid lobes.
Dimensions.—Holotype (Q.M. Coll.) : 105 (94). 47. 34. 24.
Remarks.— Only the one specimen (of unusually large size) is known at 
present. The most similar species is P. communis Spath (101, p. 47, pi. 2, 
fig. 3), which has the same dimensions and agrees almost perfectly in whorl- 
section and type of septal suture. P . longmani, however, is gradumbilicate 
whereas the umbilical shoulder in P. communis is rounded ; further, the 
constrictions are less prominent and the saddles of the septal sutures have 
narrower stems. P. sharpei Spath (101, p. 46, pi. 1, figs. 11, 12) has a
wider umbilicus and fewer constrictions. P . mayoriana (d’Orbigny) (69, p. 267,
80 In  honour of Mr. H . A . Longman, Director of the Queensland Museum.
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pi. 79) has a similar (though wider) gradumbilicus but fewer constrictions 
and there is a deeper suspensive lobe to the septal suture. Further the 
constrictions have a very pronounced peripheral projection. P. mayoriana var. 
natalensis Crick (16, p. 213, pi. 14, fig. 4) is closer in the faintness of con­
strictions ; but whorl-section and the peripheral projection of the constrictions 
are still different. The huge P. (?) subtilis Crick (16, p. 217, pi. 14, fig. 5) 
has strongly prorsiradiate constrictions but agrees fairly well otherwise. The 
constrictions of P. furnitana (Pervinquière) (73, p. 157, pi. 6, figs. 27, 28), 
P. crebrisulcata Kossmat, and P. odíense Kossmat (52* C, pi. 17, fig. 4 ; pi. 16, 
fig. 5) have different curvature. The Lower Cenomanian P. planulata (J. de 
C. Sowerby) (92, vol. vi., p. 134, pi. 570, fig. 5) and P. octosulcata (Sharpe) 
(89, p. 42, pi. xix., fig. 3) differ in dimensions.
In the Lower Albian theré are several groups of Puzòsia ; and the 
group of P, quenstedti (Parona and Bonarelli)31 (71, p. 81, pi. 11, fig. 3) and 
P. kiliani Fallot (32, p. 513, pi. 1, figs. 1-3) bears considerable resemblance to- 
the present species. The writer believes that P. quenstedti is ancestral to both 
P. mayoriana and P. communis.
Locality.—Barcoo River (Q.M. Coll.).
Genus BEUDANTICERAS Hitzel.
BEUDANTICERAS FLINDERSI (McCoy).
1865 Ammonites flindersi McCoy (58), p. 51.
1865 Ammonites flindersi McCoy (59), p. 334.
1867 Ammonites flindersi McCoy (60), p. 196.
1868 Ammonites flindersi McCoy (61), p. 42.
1878 Ammonites beudanti var. mitchelli Etheridge (Senior) (22), p. 345, pi. 23, fig, 1 only. 
1892 „ Haploceras flindersi Etheridge Jr. (42), p. 494, pi. 30, figs. 1, 2 only.
1902 Haploceras flindersi Etheridge Jr. (26), p. 31.
Sp. Chars.—Coiling oligogyral, subangustumbilicate ; sides flattened,,
venter evenly arched, whorl-section subovate ; gradumbilicate ; fine subfalciform 
striæ radially directed, sometimes also faint sub-costæ ; constrictions rare and 
faint ; septal suture with irregularly trifid external lobe, narrow-stemmed 
saddles and prominent suspensive lobe.
Dimensions.—
Figured Etheridge (22), ph 23, fig. 1 : ^ 130. 44. 28. 29.
Q.M. Coll. /1 8 7 . 46. 28. 29. \142. 43. 27. 28.
Remarks.—Etheridge jr. (42, p. 495), who examined McCoy’s type, 
believed this species to be identical with Ammonites beudanti var. mitchelli
31 P. mayoriana Bayle non d ’Orbigny sp. (69, vol. iv., pi. 45, figs. 6-8) is probably 
this species as Spath has indicated (101, p. 45).
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Etheridge (Senior). This identification is confirmed by the present writer, 
who hopes to figure McCoy’s types of Australian Cretaceous invertebrates in 
a forthcoming paper.
Spath (101, p. 52) believed that the species, as represented by Ethe­
ridge’s original figure, is not a Beudanticeras. With this view the writer 
disagrees. Within the genus there are two groups—one, typified by B. 
beudanti (Brongniart),32 having narrow-stemmed saddles ; the other, typified by 
B. lævigatum (J. de C. Sowerby),33 with wide stems. Both groups appear 
in the Lower and continue to the Upper Albian. B. flindersi belongs to the 
first (type) group. The genus is really of little use for the zonal correlation 
of distant areas (unless identical species occur) owing to its long duration 
and rather conservative characters.
Fig. 1.— Septal suture of Beudanticeras flindersi 
(McCoy). Specimen from Hughenden 
(Q.M. Coll.). Nat. size.
The septal suture of B. flindersi, with its prominent suspensive lobe, 
agrees fairly well with that of B. beudanti and B. sphœrotum (Seeley) ;34 but 
the Lower Albian B. convergent (Jacob) (44, p. 29, pi. 2, figs. 24-26) also 
possesses this feature, although it is apparently absent from B. walleranti 
(Jacob) (44, p. 31, pi. 3, figs. 1-4). The ornament never becomes as prominent 
as in B. rebouli (Jacob) (44, p. 32, pi. 4, figs. 1-5), although a Queensland 
Museum specimen has faint costæ on the body-chamber similar to that on a 
specimen of B. walleranti figured by Jacob (44, pi. 3. fig. 2). The venter is 
not narrowed as in B. beudanti, but is more like that of B. sphærotum, which 
is perhaps the nearest European species. The Indian B. stoliczkai Kossmat
(52’ , p. 119, pi. 18, fig. 6) is probably the most similar species, but the 
suspensive lobe is more prominent. Further, although several young specimens 
•of B. flindersi have been examined by the writer, none have shown the promi­
nent constrictions which are developed in the young stages of B. stoliczkai.
Localities.—Base of Walker’s Tableland, Flinders River (N.M. Coll., 
holotype) ; Hughenden Station, Flinders River (R.D. Coll.) ; Hughenden 
<Q.m ! Coll.).
32 Brongniart (18), pp. 95, 99, 394, pi. 7, fig. 2. See also Spath (101), p. 49.
33 J. de C. Sowerby (92), vol. vi., p. 93, pi. 549, fig. 1. See also Spath (101), p. 55.
31 Type figured by Spath (101), p. 53, pi. 3, fig. 1.
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BEUDANTICERAS (?) DAINTREEI (Etheridge).
1872 Ammonites daintreei Etheridge (22)» p- 346, pi. 24.
1892 Haploceras daintreei Etheridge Jr. (42), p- 495, pi. 29, figs. 1-3.
1901 Haploceras daintreei Etheridge Jr. (24), p. 30, pi. 1, fig. 3.
1902 Haploceras daintreei Etheridge Jr. (26), p. 49, pi. 7, figs. 2-4.
? non 1902 Haploceras daintreei Etheridge Jr. (25), p. 44, pi. 7, fig. 1.
non 1913 Haploceras daintreei Etheridge Jr. (31), p. 23.
non 1921 Beudanticeras daintreei Bonarelli (6), p. 23, pi. 3, fig. 5.
Sp. Chars.—Coiling oligogyral, sublatumbilicate, subgradumbilicate ; sides 
convergent, venter arched, whorl-section ovate ; subcostate, with intermittent 
constrictions ; septal suture complex, with many auxiliary lobes and prominent 
suspensive lobe.
Fig. 2.— Septal suture of Beudanticeras (?) daintreei 
(Etheridge). Specimen from Hughenden 
(Q.M. Coll.). Nat. size.
Dimensions.—
Holotype (R.D. Coll.) : 
Figured (26), pi. vii. :
Q.M. Coll. :
0
4>
{
98. 43. 30. 35. 
135. 42. 32. 34. 
124. 45. 31. 31. 
96. 44. 34. 33.
Remarks.—This species is rather difficult to place generically. In many 
respects it resembles the Upper Aptian Uhligella, particularly^ the group of 
17. sequenzœ (Coquand) (15, p. 40, pi. 11, fig. 10) and U. stremmei 
(Zwierzycki) (116, p. 69, pi. vii., figs. 3, 4). It has relationships with both 
Puzosia and Beudanticeras and may indeed be a separate offshoot from the 
former, parallel to Beudanticeras. The ornament is distinctly puzosid although 
certain groups of Beudanticeras (e.g. B. rebouli Jacob sp.) are prominently 
costate. The inflation of the shell is also reminiscent of Puzosia.
The South Australian specimen figured by Etheridge (25, p. 44, pi. 7, 
fig. 1) may be a Parahoplitoides as mentioned above. Etheridge (31, p. 23) 
also recorded the species doubtfully from the Gin Gin chalk (Lower Santonian) 
of Western Australia. These specimens, however, seen by the writer, belong 
to Parapuzosia. The Aptian “  Beudanticeras daintreei ”  figured by Bonarelli from 
Patagonia is not this species and probably belongs to Uhligella or Aioloceras.
Localities.—Hughenden (R.D. Coll., holotype) ; Hughenden (Q.M. Coll.) ; 
Yandamah Creek (M.G.M. Coll.).
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BEUDANTICERAS (?) SUTHERLAND! (Etheridge).
1872 Ammonites sutherlandi Etheridge (23), p. 345, pi. 21, fig. 4.
1892 Ammonites (Haploceras) sutherlandi Etheridge Jr. (42), p. 496, pi. 29, fig. 4.
The writer has not seen an example of this species. It appears to be 
an abnormally involute Beudanticeras, and in the absence of further evidence 
is tentatively placed in that genus. Etheridge (42, p. 496) compared it with 
Ammonites cassida Raspail which is a Hauterivian Barremites and quite distinct.
Locality.—Marathon (R.D. Coll., holotype).
1909 Schloenbachia rostratas'( J. Sowerby) Etheridge Jr. (pars) (30), pi. 67, fig. 1 only.
Sp. Chars.—Coiling serpentai, sublatumbilicate ; alticarinate ; sides
almost flat, venter planicarinate, whorl-section approximately square ; costæ 
broad, rounded, and very slightly flexed, bifurcating at the umbilical edge 
where, in the young stage, there is a prominent tubercle (búllate) which 
diminishes with age ; ventro-lateral tubercle barely developed, but with faint 
spiral grooving ; septal suture with bifid saddles and regularly trifid lobes, Lx 
much shallower than EL.
Dimensions.—
Remarks.—The species belongs to the group of quadrate-whorled forms 
with planicarinate venter characteristic of the varicosus and upper orhignyi 
zones. P. richardsiSG actually appears to be present at Folkestone. P. good- 
halli (J. Sowerby) (92, vol. ii., p. 100, pi. 255) is very similar but more 
compressed ; and the Madagascan species, erroneously identified by Boule, 
Lemoine and Thevenin37 as Schloenbachia (Mortoniceras) bourchardiana (d’Orbigny) 
appears to differ only in having slightly more ribs per whorl. P. burckhardti 
(Böse) (7, p. 61, pi. 1, figs. 1, 2, 4, 5) is rather similar but more compressed 
and the costæ are more flexed. P. balmatianum Pictet (79, p. 97, pi. 9, fig. 1) has
35 In honour of Professor H. C. Richards.
39 Represented by a specimen in the Sedgwick Museum Collection.
87 Boule, Lemoine and Thevenin (10), p- 39, pi. 9, fig. 11. D ’Orbigny’s species is a
Family DIPOLOCERATIDÆ Spath.
Genus PROHYSTEROCERAS Spath. 
PROHYSTEROCERAS RICHARDSI sp. nov.35 
(PI. XXXVI., fig. 2 ; pi. X XX V III., figs. 1 a, b.)
Holotype (Q.M. Coll.) :
Figured (30), pi. 67, fig. 1 : cf> 106. 33. — . 43.
(F.W.W. Coll.) : 84. 32. 33. 46.
Dipoloceras.
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a similar whorl-section but there are considerable differences in ornamentation, 
particularly in the development of the ventro-lateral tubercle. The Indian 
P. propinquum (Stoliczka) (104, p. 53, pi. 31, figs. 1-2) is similar but differs 
in whorl-section and in the peculiar decline of ornament on the body-chamber. 
P. decipiens Spath (97, p. 145, pi. 4, fig. 13) has certain points of resemblance 
but the ribs are straighter and rarely bifurcate.
The septal suture of P. richardsi is peculiar in the shallowness of Li, 
a condition reminiscent of the Dipoloceras and Inflaticeras type of suture.
Localities.— 11 Toliness,”  Augathella (Q.M. Coll., holotype) ; South Central 
Queensland (A.M. Coll.) ; 23 miles S.W. of Tambo (west bank of Ward River) 
(F.W.W. Coll.).
PROHYSTEROCERAS RICHARDSI var. NITIDUM nov.
(PI. XXXVI., fig. 3.)
1909. Schloenbachia rostratus var. antipodeus Etheridge Jr. (non olim) (30), p. 237, pi. 67, 
figs. 3, 4.
The small form figured by Etheridge differs from P. richardsi proper 
mainly in having sharper ribs, and may be separated as a variety of that 
species, Etheridge’s specimen being taken as the type. It has nothing to do 
with Etheridge’s Hystrichoceras (?) antipodeus from Point Charles which 
belongs to another genus. The measurements given here are taken from a 
plaster cast of the holotype kindly supplied by the Australian Museum.
Dimensions.—Holotype : 44. 30. 35. 47.
Locality.—South Central Queensland (A.M. Coll., holotype).
PROHYSTEROCERAS ANGOLAENSE (Boule, Lemoine et Thevenin).
1892 Ammonites (Schloeribachia) inflatus Etheridge Jr. (non Sowerby) (42), p. 493, pi. 34, 
figs. 1-3.
1907 Schloenbachia Ínflala var. angolaensis Boule, Lemoine and Thevenin (10), p. 41, text- 
fig. 21.
1909 Schloenbachia rostratus Etheridge Jr. (non Sowerby) pars. (30), pi. 65 ; pi . 66, fig. 1 
only.
P. angolaense is undoubtedly very closely related to P. richardsi, differing 
in the wider spacing of the ribs and probably in the peculiar ventro-lateral 
tubercle which develops on later whorls. The writer has not found it possible 
to separate specifically the Queensland and Madagascan forms ; and this is 
of interest in view . of the presence of other species in Madagascar closely 
allied to P. richardsi.
Boule, Lemoine and Thevenin’s treatment of Inflaticeras œquatoriale 
(Kossmat) included several species of both Inflaticeras and Prohysteroceras. 
One of the latter (10, pi. 9, figs. 8, 9) is probably related to P. richardsi 
and, in its ventro-lateral tubercle, develops parallel to P. angolaense.
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The group of species which develops this peculiar tuberculation on 
advanced whorls is characteristic of the Upper orbignyi and the varicosus 
zones in the Folkestone section. In the later costee not bifurcating the 
group apparently is somewhat parallel to Elobiceras. Spath (97, p. 101) included 
Etheridge’s specimen38 in Inflaticeras (=  Subschloenbachia) ; but although the 
group is transitional to Inflaticeras it is more advisable to leave the species 
in Prohysteroceras.
Locality.—South Central Queensland (A.M. Coll.) ; Glanmire Block, 
near Tambo (G.S.Q. Coll.).
Genus INFLATICERAS Stieler.
INFLATICERAS SP. NOV.
1909 Schloenbachia rostratus Etheridge Jr. (non Sowerby), pars, (30), pi. 66, fig. 2 ; pi. 67, 
fig. 2 only.
This species is only known from fragments at present. It belongs to 
a group of forms characteristic of the varicosus zone and of which Schloen-? 
bachia rostrata Bayle non Sowerby sp. (5, pi. 91) may be taken as the type. 
This group differs from later species of Inflaticeras (rostrata group, etc.) in 
the concentric ornament being developed on the sides also, and not confined 
to the ventro-lateral tubercle. It probably leads directly to the group of 
I. perinflata Spath39 in which, besides having the concentric ornament only
on the outer tubercle, there are differences in the duplication of the ventro­
lateral and prominence of the medio-lateral tubercle.
This group, unfortunately, is inadequately figured and the whorl-section 
of Bayle’s specimen is unknown.
A specimen in the Australian Museum Collection shows that, at least 
at a whorl thickness of 30 mm., the ventro-lateral tubercle had not developed ; 
so that the group has very early features of Inflaticeras. On a badly worn
specimen in the writer’s collection bifurcation of costae ceases at a diameter
of about 145 mm.
Localities.—South Central Queensland (A.M. Coll.) ; 23 miles S.W. of
Tambo, west bank of Ward River (F.W.W. Coll.).
Family HAMITIDÆ Hyatt (emend. Spath).
Three names are in common use for the costate non-tuberculate hamitids 
of the Albian—Hamites Parkinson, Torneutoceras Hyatt and Helicoceras 
d ’Orbigny ; but the significance of each name is not definite. Hamites includes
38 Etheridge (30), pi. 65.
39 Spath (97), p. 113; holotype, Pictet and Campiche (78), pi. 22, fig. 3.
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the groups of attenuatus J. Sowerby (small “  Lower ”  Gault forms) and maximus 
J. Sowerby (large forms of the “ Upper ”  Gault), though little is known of 
species from the delaruei and lower cornutus zones.
The Upper Albian forms have delicate attenuated shells with either 
spiral or “ ptychoceratoid ” initial whorls. For the group of Hamites attenuatus 
d’Orbigny non Sowerby (69, p. 533, pi. 131, figs. 9-13), Hyatt (40, p. 586)
proposed the genus Torneutoceras, no definition being given. D ’Orbigny’s 
figure is apparently somewhat idealised ; but the species differs from the 
maximus group in the costae being less inclined and not continued across the 
dorsum, and (possibly) in the “ ptychoceratoid ” beginning. Unless a division 
into two such groups has a zonal significance there is little occasion for
separating “ Torneutoceras ” ; for the costal distinction is not particularly 
momentous and, with the known variation in initial whorls of these forms, 
the “ ptychoceratoid ” character is of doubtful importance. When  ^ more
complete individuals of H. venetzianus Pictet (79, p. 134, pi. 14, fig. 6) are 
known this may have to be separated as a new genus, but it is advisable 
to retain H. attenuatus d’Orbigny non Sowerby in Hamites.
There is a constant tendency in the normally coiled ammonites towards 
asymmetry, sometimes shown in the disagreement between two halves of a
septal suture, in the siphuncle deviating from the median line, in the alter­
nation of ventro-lateral tubercles or in a tendency for the coiling to vary from 
a plane. In Hamites with its delicate initial whorls so far apart such a 
tendency must lead to helicoid forms ; and a species may include forms 
some with uniplanous and some with helicoid initial whorls. But Helicoceras 
d ’Orbigny (69, p. 611 ; see Spath 97, p. 149) has been proposed for the 
helicoid hamitids differing from Hamites only in coiling. Such a genus must 
have little systematic value and very probably may have to be abandoned. 
The genus Turrilitoides Spath (99, p. 76), however, which is also a non-tubercu- 
late hamitid, covers a natural group.
Smooth developments of the Hamitidæ appear in the Upper Albian. 
Lechites Nowak (66. a, p. 350), which is closely related to Hamites, is derived 
by the decreasing costation and increased length of the shell. Cyrtochilus 
Meek (63, p. 392), which develops from Lechites, continues the decline of 
costation, most of the septate portion being smooth. It is most characteristic 
of the Lower Cenomanian though the Upper Albian C. bourchardianus 
(d’Orbigny) is an early member of the genus. Nowak (66a, p. 350), apparently 
overlooking Meek’s generic name but recognising the relationship between the 
two genera, included C. baculoides (Mantell) in Lechites ; but he gives erroneous 
data for the age of the species, and Lechites gaudini, which is narrowly 
restricted in the Upper Albian, is stated to range through the entire 
Cenomanian.
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Genus HAMITES Parkinson.
HAMITES aff. MAXIMUS J. Sowerby.
(PI. X X X IX , figs. 2 a, b.)
One specimen is known, represented by a body-chamber, with an 
injury on one side (not shown in the figure). The cross-section is circular. 
Costæ are discontinuous across the dorsum. The thin flange-like costæ remove 
it from H. maximus J. Sowerby (92, vol. .i, pi. 62, fig. 1) and H. attenuatus 
d’Orbigny non Sowerby (69, pi. 131, fig. 9), though this difference may be 
due to the specimen being an internal mould. Similar flange-like costæ occur 
on the H. rotundus (non Sowerby) of d’Orbigny (69, pi. 132, fig. 1) and 
Pictet (79, p. 129, pi. 14, fig. 1), and on the American H. œquicostatus Gabb 
(35, vol. i ,  p. 74, pi. 13, fig. 20). It is larger than H. intermedins J. Sowerby 
(92, vol. i ,  pi. 62, fig. 2) and the costæ are wider apart than in H. charpentiëri 
Pictet (79, p. 131, pi. 14, figs. 2-4). The group is particularly characteristic 
of the cristatus zone at Folkestone.
The septal suture has short prominently bifid wide-stemmed saddles 
and regularly trifid lateral lobes.
Locality.—Ward River (head of Warrego) (Q.M. Coll.).
HAMITES SP. NOV.
1909 Crioceras sp. Etheridge Jr. (30), pi. 42, fig. 1.
The specimen figured by Etheridge is a member of the maximus group 
of Hamites but distinct from all species described. Its huge size renders 
comparison difficult though some undescribed Folkestone forms approach it 
closely.
Locality.—Tambo (A.M. Coll.).
Genus LABE CERAS nov.
Genotype : Labeceras papulatum sp. nov.
Diagnosis.—Small shells with ancyloceratid coiling ; aperture with short 
lateral lappets but no rostrum, costæ simple; septal suture I.U.L.E, with 
broad saddles and relatively narrow lobes.
It is doubtful whether this genus is related to Hamitidce or Scaphitidœ ; 
and for the present it is left with the former family. The early whorls are 
crioceratid, but the body-chamber is developed on a hook-shaped termination. 
Five species are known : L. laqueus (Etheridge fil.), L. bryani sp. nov, 
L. compressum sp. nov, L. papulatum sp. nov , and L. (?) trifidum sp. nov. 
The first three show no signs of tuberculation, but on L. papulatum and L (?) 
trifidum tubercles are developed on the inner margin of the hook.
The genus has not been figured outside Australia at present.
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LABECERAS BRYANI sp. nov.
(PI. X X X IX ., figs. 4 a, b.)
1909 Crioceras taylori (pars, non olim) Etheridge Jr. (30), pi. 49, figs. 3, 5, 6 only.
Sp. Chars.—Micromorph, coiling ancyloceratid, with the aperture pointing 
towards the shaft ; non-tuberculate ; costæ very broad and, on the body- 
chamber, fairly widely spaced ; cross-section subcircular, slightly compressed ; 
aperture with rather long lappets ; septal suture with broad saddles and 
narrow lobes.
Remarks.— This species is somewhat variable, to judge from the specimens 
examined. It is here restricted to the broadly costate forms with subcircular 
whorl-section. Etheridge (30, pi. 49, fig. 4), however, included in the species 
one form belonging to L. laqueus. In the holotype (pi. vi., fig. 4) the lateral 
lappet is visible at the aperture. Further the crioceratid portion of the 
whorl gave place to the straight limb at the base of the specimen, for there 
is an impression of the dorsum of the coil around it. The maximum thickness 
of the whorl is at the dorsum.
There is an- interesting, though unfortunate, homoeomorphic resemblance 
between L. bryani and Toxoceratoides taylori (Etheridge fil.), and the two 
had been grouped in the one species by Etheridge. L. bryani is a species 
from the Tambo Series whereas T. taylori is from low in the Roma Series. 
Small isolated fragments of the two are bound to be confused ; but on 
complete specimens the closeness of coiling of the early whorls is a good 
distinguishing feature, while it is probable that, when discovered, the aperture 
of T. taylori will, in accordance with the general features of Toxoceratoides, 
not be directed towards the shaft as in Labeceras.
The species is named in honour of Mr. W. H. Bryan.
Locality.—South Central Queensland (A.M. Coll.).
LABECERAS LAQUEUS (Etheridge fil.).
1892 Hamites (or Hamulina) laqueus Etheridge Jr. (42), p. 496, pi. 42, figs. 14, 15.
1909 Crioceras taylori (pars) Etheridge Jr. (30), pi. 49, fig. 4 only.
Sp. Chars.—Micromorph, coiling ancyloceratid with aperture facing 
towards the shaft ; cross-section circular ; non-tuberculate ; costæ thin, 
numerous.
Remarks.—This species differs from L. bryani, to which it is closely related, 
in the costæ being finer and more numerous, and in the whorl-section being 
circular. Etheridge, in a subsequent work (30, p. 160) confused his earlier 
species and appears to have regarded as L. laqueus the tuberculate form here 
.separated as a new species (L. trifidum). But the holotype (42, pi. 42, fig. 14)
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is non-tuberculate, and the species must be restricted to forms agreeing with 
this. Such a form was figured by Etheridge in 1909 (30, pi. 49, fig. 4) as 
L. taylori. Two species were figured by Etheridge in 1905 as Anisoceras (?) 
sp. (28, pi. 2, figs. 1-3) ; and these were later included in the synonymy of 
L. laqueus (30, p. 160). But two of the specimens are apparently Hamites- 
while the third (fig. 3) may belong to Labeceras but is apparently not L- 
laqueus.
Localities.—Tower Hill (Q.M. Coll., holotype) ; South Central Queensland 
(A.M. Coll.).
LABECERAS COMPRESSUM sp. nov.
(PI. XXXVI., fig. 5 ; pi. X X X IX ., figs. 5 a, b.)
Sp. Chars.—Micromorph, coiling ancyloceratid with aperture facing to­
wards the shaft, whorl-section compressed ; non-tuberculate ; costae numerous, 
thin, slightly prorsiradiate ; septal suture normal.
Remarks.—This species is notable for its very compressed section in 
which the height of the whorl is nearly twice the breadth. It is related 
to L. laqueus which it resembles in costation. On the holotype the lateral 
lappet at the aperture is well seen.
Locality.—Tower Hill, Muttaburra (Q.M. Coll.).
LABECERAS PAPULATUM sp. nov.
(PI. XXXVI., fig. 4 ; pi. X X X IX ., figs. 3 a, b.)
Sp. Chars.—Micromorph, coiling ancyloceratid with aperture facing 
towards the shaft ; small dorso-lateral tubercles are developed on the body- 
chamber ; costæ very thin, close together ; whorl-section circular ; septal 
suture with very broad paucidentate saddles and very narrow lobes.
Remarks.—This species is distinguished by (1) the papillate tubercles 
on the body-chamber, (2) the fineness of the ribs, and (3) the extreme 
narrowness of the septal lobes. It is perhaps related to L. laqueus to which, 
except for the development of tubercles, it is very similar.
Locality.—Longreach (B.M. Coll.).
LABECERAS TRIFIDUM sp. nov.
1892 Crioceras sp. Etheridge Jr. (48), p. 502, pi. 33, fig. 4.
1909 Crioceras laqueus (pars) Etheridge Jr. (30), pi- 49, figs. 7 and 9 (non fig. 8).
Sp. Chars.—Complete specimens unknown (? micromorph ancyloceratid); 
body-chamber with prominent dorso-lateral tubercles from which very fine, 
but prominent ribs trifurcate. Whorl-section subcircular with rather flattened 
dorsum.
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Remarles.— As holotype is taken a specimen (G.S.Q. Coll.) figured by 
Etheridge (30, pi. 49, fig. 9). The species in its tuberculation is closest to 
L. papulatum to which it is probably connected via such forms as a figured 
paratype (Etheridge, 30, ph 49, fig. 7). But it is distinguished from that 
species in the prominence of the tubercles, the thin flange-like ribs which 
trifurcate at the tubercles, and in its larger size. Three specimens have been 
figured, while a fourth has been examined by the writer. In all cases 
they consist of the initial part of the body-chamber and the suture line is 
thus unknown. But one of the specimens figured by Etheridge (30, pi. 49, 
fig. 7) shows that the shell previous to the body-chamber was non-tuberculate.
Labeceras in mode of coiling is homoeomorphous with Leptoceras and 
Acrioceras ; and it is a point of interest that, in the last-named genus,, 
similar dorso-lateral tubercles are developed on the body-chamber in such 
species as A. tabarelli (Astier) (4, p. 19, pi. 7, fig. 9).
Localities.— 15 miles S.W. of Hughenden (G.S.Q. Coll., holotype) ; 
Landsborough Creek (G.S.Q. Coll.) ; South Central Queensland (A.M. Coll.).
Genus APPURDICERAS nov.40
Genotype Ancyloceras cordycepoides Etheridge fil.
Diagnosis.— Micromorph shells with ancyloceratid coiling ; strongly 
costate and with prominent ventro-lateral tubercles ; septal suture I.U.L.E.
This genus includes two Australian and a number of foreign species. 
In the English Gault it is represented by A. spinigerum (J. Sowerby). The 
Wiltshire collection in the Sedgwick Museum contains a large number of 
complete specimens of A. spinigerum ; and from an examination of these 
it seems that the early whorls of a species, usually in one plane (crioceratid), 
may often be slightly helicoid. Hamites alternatus Mantell may be a Lower 
Cenomanian member of the genus. At Folkestone the genus appears to be 
characteristic of the auritus zone (Spath, 99, p. 76).
Appurdiceras is very similar to Anisoceras from which it differs in not 
having a medio-lateral row of tubercles ; while the group of Hamites ”  
elegans d ’Orbigny is another parallel development. Anisoceras is directly 
related to Hamites whereas there can be little doubt that Appurdiceras is 
derived from Labeceras ; and the two genera therefore probably represent 
hamitid stocks independently developing tuberculation.
In the uppermost Aptian a group appears, typified by “  Ancyloceras 
patagonicum ”  Stolley (108, p. 11, pi. L figs- 2, 3) which also has ventro­
lateral tubercles only. This group extends into the Lower Albian at least 
to the mamillatum zone, but has no genetic relationship with Appurdiceras.
40 From Appurda, which (fide Etheridge) is the name given to these fossils by the 
natives of the Lake Eyre region (from the resemblance to “  purda,”  worms).
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APPURDICERAS CORDYCEPOIDES (Etheridge fil.).
1905 Ancyloceras cordycepoides Etheridge Jr. (28), p. 14, pi. 1, figs. 3-5 ; pi. 2, fig. 4.
Sp. Chars.—Micromorph, coiling ancyloceratid ; costæ broad rounded 
close together, prorsiradiate, ventro-lateral tubercles strong, subcircular ; 
whorl-section subrectangular (rhomboidal) ; costæ bundled in groups of 2 or 3.
Remarks.—If the three specimens figured by Etheridge are the same 
species then the tubercles appear to have been septate ; for one shows long 
spines whereas two first specimens (casts) have truncate tubercles. There are 
some forms in the Wiltshire collection in the Sedgwick Museum from the 
Gault of Folkestone which are very similar to A. cordycepoides. Of the 
species figured by Sowerby perhaps A. nodosus (92, vol. iv., pi. 216, fig. 3! 
is the closest, but it differs in the inclination of the ribs.
Locality.—Dalhousie Springs (G.S.S.A. Coll.).
APPURDICERAS (?) ETHERIDGEI sp. nov.
(PI. XXXVIII., figs. 2 a, b.)
Sp. Chars.—Micromorph, coiling ancyloceratid, with the aperture pointing 
towards the shaft ; costæ prominent rounded ; slightly compressed in cross- 
section ; ventro-lateral tubercles appear on the shaft only ; septal suture similar 
to that of Laheceras bryani.
Remarks.—This very interesting species agrees very well with Labeceras 
but for its tubercles. Coiling and septal sutures are identical with L. bryani. 
The early (crioceratid) whorls are not known ; but tubercles are not present 
on the early part of the shaft. This suggests that the species is an early 
form of Appurdiceras, although it may represent another branch from Labeceras 
with similar ventro-lateral tubercles.
The species is named in honour of the late R. Etheridge Jr.
Locality.—Kensington, W. Queensland (N.M. Coll.).
Family ANISOCERATIDÆ Hyatt emend. Spath.
Genus ANISOCERAS Pictet.
ANISOCERAS SP. NOV.
1909 Crioceras sp. Etheridge Jr. (30), pi. 35, fig. 2 ; pi. 46, fig. 2 ; pi. 47, fig. 5.
Whether the two specimens figured by Etheridge represent different 
species cannot yet be decided, although the lateral row of tubercles has not 
quite the same position in the two forms. The larger develops peculiar 
flange-like costæ on the body-chamber on which the tubercles tend to decline.
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Pictet (76, p. 705) established the genus Anisoceras with Hamites 
saussureanus Pictet (79, p. 118, pi. 13, figs. 1-4) as genotype. But the large 
composite “  specimen ” illustrated, composed of several separate fragments, 
may include two genera and it is advisable to select fig. 2a as genotype and 
holotype. The genus should be restricted to the bituberculate hamitids of 
the Upper Albian and Lower Cenomanian.
The present species is related to A. saussureanum (restricted) but 
differs slightly in ribbing and tuberculation.
A. perarmatum Pictet et Campiche (78, p. 65, pi. 49) is somewhat 
similar but the ribs are finer and more numerous. On the Cenomanian A. 
armatus (Mantell) (62, p. 121, pi. 23, figs. 3, 4) the lateral row of tubercles 
is nearer the venter and the ribbing is different.
Locality.—Ward River watershed (A.M. Coll.).
Family ALETECERATIDÆ nov.
The four Upper Albian genera Aleteceras, Myloceras, Flindersites nov. 
(v. inf.) and Algerites Pervinquière (all characterised by openly coiled shells, 
very lytoceratid, and possessing ventro-lateral tubercles) are included in this 
family. The group is evidently a direct offshoot from Lytoceratidœ via Cica- 
trites Anthula (3, p. 100, pi. 7, fig. 6) which is markedly similar to Aleteceras, 
differing merely in not having crioceratid whorls and the septate (?) nature of 
the tubercles. Cicatrites, at present, is only known in the Caucasus where it 
occurs in the aschiltaensis zone (the topmost zone of the Aptian). How
high it extends is of course unknown ; but being a lytoceratid its range may 
be considerable. The type of ribbing of the Aleteceratidce is decidedly lyto­
ceratid 541 while the septal sutures, which are of the I.U.L.E. type, agree 
in every detail with the Lytoceratidœ, particularly Cicatrites.
Algerites, which differs from the other genera in the relative smoothness 
of its whorls, is the only member of the family unknown in Australia ; but 
the other three genera have not yet been recorded beyond Australia.
Genus ALETECERAS nov.42
Genotype Crioceras plectoides (Etheridge fil.).
Diagnosis.—Coiling crioceratid ; whorl-section subcircular to subquadrate ; 
costæ thin, usually reclined ; large ventro-lateral tubercles at which the ribs 
are bundled usually in groups of three ; septal suture I.U.L.E. with strongly 
bifid saddles and regularly trifid lobes.
41 Compare e.g. Aleteceras and such ribbed lytoceratidâ as the Senonian Qaudryceras 
cinctum (Crick ms.) Spath (98, p. 118, pi. 9, fig. 3).
42 aXeTTjS, a millstone.
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Four species are known—A. plectoides (Etheridge fil.), A. tardicostatum 
,sp. nov., A. nautibides (Etheridge fil.) ana A. (?) axonoides (Etheridge fil.). 
Both A. plectoides and A. tardicostatum, so far as is known, retain tubercles 
throughout life ; but a change in type of tuberculation takes place in A. 
(?) axonoides, while in A. nautibides a non-tuberculate stage succeeds the 
tuberculate. Although zonal collecting has not been made it is probable that 
the two latter species are later than the two former.
ALETECERAS PLECTOIDES (Etheridge fil.).
(PL XL., figs. 2 a, b, c.)
1909 Grioceras plectoides Etheridge Jr. (39),  p. 152, pi. 33, fig. 2 ; pi. 46, fig. 1 ; pi. 47, figs. 1-4.
Sp. Chars.—Coiling crioceratid ; whorl-section equidimensional, sub­
quadrate ; venter arched ; costæ slightly reclined ; ventro-lateral tubercle 
hemispherical, at which the ribs trifurcate ; septal suture with saddles and 
lobes of equal size, moderately narrow-stemmed.
Lectotype.—Etheridge (30), pi. 46, fig. 1 (A.M. Coll.).
Dimensions.—
Holotype : 160. 37. — . 38.
(30), pi. 47, fig. 1 : cf> 86. 40. 48. 36.
PL xL, fig. 2 : 78. 42. 42. 35.
Remarks.—The first whorl, as in all members of the family as far as 
is known, is openly coiled (gyral). The tuberculate ribs in the younger 
whorl are more prominent than the non-tuberculate, varying numbers of 
which (from 3 to 10) are interposed between each pair of tuberculate ribs. 
The latter have a tendency to bifurcate near the umbilical margin, the two 
branches being united finally by the tubercle from which three ribs proceed 
aeross the venter. In later whorls the tubercle is often spread over three 
ribs, which do not subdivide further on passing the tubercle.
Localities.—Central or South-west Queensland (A.M. Coll., holotype) ; 
South Central Queensland (A.M. Coll.) ; Wellshot (G.S.Q. Coll.) ; Walsh River 
(Q.M. Coll.).
ALETECERAS TARDICOSTATUM sp. nov.
(PL XL., figs. 1 a, b, c.)
Sp. Chars.—Coiling crioceratid ; costæ very numerous, close together, 
strongly reclined ; tubercles subcircular, massive ; in earlier whorls tubercles 
on about every fourth rib which trifurcates at the tubercle ; in later whorls 
the tubercle spreads over three ribs and between are about eight non-tubercu­
late, simple ribs ; whorl-section subrectangular ; septal suture narrowly divided.
Dimensions.—Holotype (A.M. Coll.) : 6 51. 90.
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Remarks.—This species differs from A. plectoides in several respects—ribs 
are more numerous, closer together, and more reclined ; whorl-section is 
slightly more compressed ; tubercles are more prominent, and on later whorls 
tuberculation is different ; and the branches of ES are more indented. Only 
the one specimen has been seen.
The tuberculation of the inner whorls is precisely similar to that of 
A. plectoides, but the tubercles are more massive while on later whorls the 
position of the tubercles joining three otherwise unaffected ribs is apparently 
constant (in A. plectoides this type is not constant on any individual.)
Locality.—South-Central Queensland (A.M. Coll., holotype).
ALETECERAS NAUTILOIDES (Etheridge fil.).
1909 Crioceras nautiloides Etheridge Jr. (30), p. 148, pi. 45 and text-figure 8.
Sp. Chars.-—Coiling crioceratid ; whorl-section depressed ; sides con­
vergent, venter evenly arched ; early whorls with tuberculation of the plectoides 
type, later whorls non-tuberculate ; costæ straight, reclined ; septal suture 
with broad saddles and narrow lobes.
Remarks.—The species has been described in détail by Etheridge. The 
massive depressed whorls distinguish it from the other species. The tubercula­
tion of the inner whorls is of the same massive type as that seen in the 
inner whorls of A. tardicostatum. Later whorls, while having costation essentially 
similar to the latter species, have lost all tubercles. The septal suture is not 
so indented as that of A. tardicostatum, being rather more like that of A. 
plectoides.
On account of the tubercles ceasing at a relatively early age Etheridge 
(30, p. 150) called attention to the similarity to “ Crioceras jackii.” Such 
similarity is, of course, purely morphic and there is no connection between 
the present species and Australiceras.
Locality.—Aramac (G.S.Q. Coll., holotype).
ALETECERAS (?) AXONOIDES (Etheridge fil.).
1909 Crioceras axonoides Etheridge Jr. (30), p. 150, pi. 32, fig. 4 ; pi. 44, fig. 1.
This species has been well described by Etheridge. It differs markedly 
from the other three in its wider umbilicus, the situation of the tubercles 
nearer to the central line of the venter, and by the ribs being almost directly 
radial. Eventually it may be necessary to remove it from Aleteceras. Tuber­
culation in early whorls is of the Aleteceras type ; but on later whorls it is 
of the type seen in Myloceras. The flatness of the venter and the position 
of the tubercles are also more suggestive of Myloceras though the whorl-section 
is that of Aleteceras. The species may be an offshoot from Aleteceras develop­
ing somewhat parallel to Myloceras.
Locality.—“ Queensland ” (M.M. Coll., holotype).
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Genus MYLOCERAS nov.43
Genotype Crioceras ammonoides (Etheridge fil.).
Diagnosis.—Coiling crioceratid ; whorl-section compressed, rectangular ; 
costæ thin, slightly curved, with small, simple tubercles on the ventro-lateral 
angles ; septal suture I.U.L.E. with deeply bifid saddles and regularly trifid 
lobes.
Three species are known : M. ammonoides (Etheridge fil.), M. orbiculus 
sp. nov., and M. davidi sp. nov. The genus is remarkably similar to Algerites 
Pervinquière (74, p. 46), differing mainly in costation. Erom Aleteceras it differs in 
being more compressed and in having finer and more numerous tubercles at which 
the ribs are not associated in groups of three. The tubercles are mainly 
papillate and generally cover one rib only, though in some cases the ribs 
may be associated in pairs at the tubercles.
MYLOCERAS AMMONOIDES (Etheridge fil.).
(PI. XLL, figs. 2 a, b.)
? 1892 Crioceras edhinsi Etheridge Jr. (42), p. 502, pi. 30, figs. 8, 9.
1909 Crioceras ammonoides Etheridge Jr. (30), p. 151, pi. 49, figs. 1, 2.
? 1909 Leptoceras ( ? )  edhinsi Etheridge Jr. (30), p. 165.
Sp. Chars.—Coiling crioceratid ; whorl-section very compressed, rect­
angular ; venter flattened, sides subparallel ; costæ very slightly flexed on sides, 
straight on venter, bearing small rather elongate tubercles on intermittent 
ribs ; tubercles occasionally bundling ribs in pairs ; costæ not bifurcating at 
the tubercles ; septal suture not known.
Dimensions.— Holotype (G.S.Q. Coll.) : <f> 62. 39. 24. 40.
Remarks.—In the bundling of ribs in pairs at the tubercles the species 
is probably nearer to Aleteceras than any other member of the genus. This 
relationship is stressed by the size of the tubercles, which, though distinctly 
smaller than in Aleteceras, are somewhat larger than in any other species of 
Mybceras. In its compressed whorls the species is markedly distinct from the 
former genus and is the most compressed species in Myloceras.
The writer has examined the inner whorls of the specimen now figured. 
They are remarkably similar to “ Crioceras ”  edhinsi but there is primitive 
bifurcation of the ribs at the tubercles, a feature not mentioned by Etheridge 
on “ Crioceras ” edhinsi. It appears, therefore, that M. edhinsi and M. 
ammonoides may be identical. Until that can be tested definitely the name 
ammonoides is retained. The genus has nothing to do with Leptoceras, to 
which Etheridge provisionally referred M. edhinsi ; and the resemblance does 
not even extend to mode of coiling, for Leptoceras is an ancyloceratid micro- 
morph.
Locality.— Port Douglas (G.S.Q. Coll., holotype) ; Dalhousie Springs 
(A.M. Coll.).
43 ¡xvÁos, a millstone.
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MYLOCERAS ORBICULUS sp. nov.
(PL XLL, figs. 1 a, b.)
Sp. Chars.—Coiling crioceratid ; whorl-section compressed, with slightly 
convergent sides and very slightly arched venter ; eostæ thin, very numerous, 
slightly flexed on the sides, straight on the venter ; tubercles very small, 
pappillate, on occasional ribs which do not bifurcate at the tubercle ; eostæ 
on the body-chamber non-tuberculate ; septal suture with relatively broad, 
rectangular, bifid saddles and narrow regularly trifid lobes.
Dimensions.—Holotype (A.M. Coll.) : 122 (95). 48. 34. 31.
Remarks.— One specimen only is known definitely. This is the most 
massive-whorled species of the genus and differs from the other forms, not 
only in width of whorl, but in the faintness of the pappillate tubercles. 
These are to be seen only up to the penultimate chamber, the body-chamber 
being non-tuberculate. The septal suture agrees well with that of M. 
ammonoides and it is probable that M. orbiculus is derived from M. ammonoides 
which it resembles in many ways.
The slightly greater curvature of the ribs at the end of the holotype 
suggests that the specimen is almost complete to the aperture and that the 
body-chamber was about half a whorl in length and had short lateral lappets.
Locality.—Beaconsfield (A.M. Coll.) ; West side of Ward River, 23 miles S.W. 
of Tambo (F.W.W. Coll.).
MYLOCERAS DAVIDI sp. nov.
(PI. XXXVII., figs. 2 a, b, c.)
1909 Crioceras sp. Etheridge Jr. (30), p. 144, pi. 38, figs. 1, 2.
Sp. Chars.—Coiling crioceratid, whorls compressed ; first whorls more 
loosely coiled than later ; eostæ thin, numerous, with small pappillate ventro­
lateral tubercles ; septal suture with rectangular saddles and deep very 
narrow Li.
Remarks.—This species is closely related to M. orbiculus. In ribbing 
and tuberculation it is markedly similar to that species but differs in being 
more compressed and in the deep narrow lateral lobe of the septal suture. 
The septal suture of the first whorl, however, is very similar to that of M. 
orbiculus. The eostæ on the specimen figured by Etheridge áre straight ; 
while on the holotype they are slightly flexed. This may not be a specific 
difference ; and the curvature on the holotype is exaggerated by medio-lateral 
crushing.
Localities.—Bowen Downs, Thomson River (Q.M. Coll., holotype) ; 
Barcoo, Ward, and Nive Rivers area (A.M. Coll.).
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Genus FLINDERSITES nov.44
Genotype F. baccatus sp. nov.
Diagnosis.—Coiling ancyloceratid ; whorl-section subcircular to sub- 
rectangular, compressed ; costæ straight or slightly flexed with ventro-lateral 
tubercles ; apertures with short lateral lappets ; septal suture I.U.L.E.
The genus is proposed for group of forms with ancyloceratid coiling. 
It is derived apparently from Aleteceras but develops differently in that, in 
later (?) forms, the ventro-lateral tubercle becomes thin and elongated as in 
F. flindersi (McCoy). The variety of forms present is amazing, and the 
number of specimens seen by the writer is entirely insufficient to determine 
the specific limits among the host of forms that have been figured by
Etheridge (42, 28, and 30). Those figures do not include all forms, for
specimens seen by the writer belong to groups not depicted by Etheridge.
The difficulty of making divisions within this assemblage was realised by 
Etheridge (30, p. 153), who grouped them all as Crioceras flindersi though 
pointing to several distinct types in the series.
The series requires separation ; but all that is advisable to do here 
is to define Several of the more distinct species, leaving a complete analysis 
for a further occasion when more specimens of the other forms are available.
FLINDERSITES BACCATUS sp. nov.
1909 Crioceras flindersi (pars) Etheridge Jr. (30), pi. 36, fig. 2 ; pi. 41, fig. 3 ; pi. 42, 
fig. 2 ; pi. 44, fig. 2.
Sp. Chars.—Coiling ancyloceratid ; ventro-lateral tubercles hemispherical ; 
costæ thin, sharply defined, in groups of two at the tubercle ; whorl-section 
slightly compressed, subquadrate.
Remarks.—As holotype is taken a specimen figured by Etheridge (30, 
pi. 36, fig. 2 ; pi. 42, fig. 2 ; pi. 44, fig. 2). The early whorls are unknown. 
In its hemispherical tubercles this species is probably closer to Aleteceras than 
any other in the genus.
Localities.—Wellshot (G.S.Q. Coll., holotype) ; South Central Queensland 
(A.M. Coll.) ; west bank of Ward River, 23 miles S.W. of Tambo (F.W.W. 
Coll.).
44 Named from its abundance in the Flinders River section. Since this paper was 
written Dr. Spath has shown the writer a species of Myloceras from Portuguese East 
Africa which has ancyloceratid coiling. Mode of coiling is therefore of questionable importance 
as a generic feature, and* the name Flindersites m ay have to be abandoned. Differences 
in  ribbing may, however, require it to be separated from Aleteceras ; for the group seems 
natural from the point of view of ornamentation.
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FLINDERSITES FLINDERSI (McCoy).
2867 Ancyloceras flindersi McCoy (60), p. 356.
1909 Crioceras flindersi (pars) Etheridge Jr. (30), ph 39, fig. 1.
This holotype of this species was not figured by McCoy but has been 
figured by Etheridge. The ventral and apertural views, however, were not 
given. It is a gigantic species but still very imperfectly unknown.
Locality.—Head of Flinders River (N.M. Coll., holotype).
FLINDERSITES aff. FLINDERSI (McCoy).
1909 Crioceras flindersi (pars) Etheridge Jr. (30), ph 39, figs. 2, 3.
This is a common type; but it is only known from fragments. Its 
relationship to F. flindersi cannot be determined until better specimens have 
been found. It has the same elongated tubercles and the same type of 
ribbing as F . flindersi.
Locality.—Flinders River (Q.M. Coll.).
FLINDERSITES aff. BACCATUS sp. nov.
1909 Crioceras flindersi (pars) Etheridge Jr. (30), ph 40, fig. 4.
This form has similar tuberculation to F . baccatus but is rather wider 
and the costæ are bundled in groups of 3 or 4 at the tubercles.
Locality.—Saltern Creek (Q.M. Coll.).
FLINDERSITES INTERMEDIUS sp. nov.
1909 Crioceras flindersi (pars) Etheridge Jr. (30), ph 40, figs. 1, 2.
Sp. Chars.—Coiling ancyloceratid ; whorl-section subquadrate, equi-. 
dimensional ; venter very broad ; costæ thin, flexed, prominently rursiradiate 
on approaching the ventro-lateral tubercles ; tubercles blunt, elongate.
Remarks.—This species is peculiar in the course of the costæ. The 
tubercle is elongated as in F. flindersi but is intermediate in character between 
that of F. baccatus and F . flindersi. Certain other forms figured by Etheridge
are closely connected (30, pi. 40, figs. 5, 6 ; pi. 51, fig. 1).
Localities.—Mount Cornish (Q.M. Coll., holotype) ; Longreach (Q.M. Coll.). 
FLINDERSITES SP. NOV.
1905 Crioceras flindersi (pars) Etheridge Jr. (30, ph 1, fig. 1 ; ph 3, fig. 1).
This type with papillate tubercles is common but the writer has only 
seen fragments. ♦
Localities.—Dalhousie Springs (G.S.S.A. Coll.) ; Beaconsfield (A.M. Coll.).
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Plate X X X IV .
(All figures natural size unless otherwise stated.)
1. Aconeceras walshense (Etheridge fil.). (a) Lateral, (b) apertural view of topotype. The
arrow indicates the beginning of the body-chamber. (See PI. X X X V II., fig. 3). 
Walsh River (Q.M. Coll.) ; Roma Series (Lower Gargasian).
2. Australiceras jachi (Etheridge fil.). Topotype. Walsh River (Q.M. Coll.) ; Roma Series
(Upper Bedoulian).
3. Australiceras transiente sp. nov. Holotype ; (a) lateral view, (b) whorl-section taken at
X . Walsh River (Q.M. Coll.) ; Roma Series (Upper Bedoulian).
4. Australiceras gracile (Sinzow). Small fragment with whorl-section perfectly circular.
Walsh River (Q.M. Coll.) ; Roma Series (Upper Bedoulian).
5. Toxoceratoides taylori (Etheridge fil.). Lateral view of fragment. Walsh River (Q.M.
Coll.) ; Roma Series (Upper Bedoulian).
MEMOIRS OF THE QUEENSLAND MUSEUM, Y o l . VIII., P la t e  XXXIV.
W. Tams, Photo.
Plate X X X V .
(All figures natural size unless otherwise stated.)
1. Tropceum lampros (Etheridge fil.). (a) Lateral view, (b) whorl-section taken at X. See 
also PI. X X X V II., fig. 4. Glendower Station, Flinders River (B.M. Coll.) ; Roma 
Series (Lower Gargasian). X 0-5.
M E M O IR S  O F T H E  Q U E E N S L A N D  M U S E U M ,  Vol. V III., Plate X X X V ,
W. Tams, Photo,
Plate X X X V I.
(All figures natural size unless otherwise stated.;
1. Tropœum rarum sp. nov. Holotype ; (a) lateral view, (b) whorl-section taken at X.
Walsh River (Q.M. Coll.); Roma Series (Lower Gargasian). X 0-78.
2. Prohysteroceras richardsi sp. nov. Septal suture of specimen from Ward River, 23 miles S.W.
of Tambo (F.W.W. Coll.); Tambo Series (Upper Albian).
3. Prohysteroceras richardsi var. nitidum nov. Whorl-section of holotype. South-Central
Queensland (A.M. Coll.) ; Tambo Series (Upper Albian).
4. Labeceras papulatum sp. nov. Septal suture of holotype (see PI. X X X IX ., fig. 3). X 2.
5. Labeceras compressum sp. nov. Septal suture of holotype (see PI. X X X IX ., fig. 5). X 15.
6. Beudanticeras cf. flindersi (McCoy). Septal suture of specimen from Hughenden
(Q.M. Coll.). X....-2.
MEMOIRS OF THE QUEENSLAND MUSEUM, Y o l . VIII., P l a t e  XXXVI.
W. Tams, Photo.
Plate X X X V II.
(All figures natural size unless otherwise stated.)
1. Australiceras irreguläre (Tenison-Woods). (a) Lateral view, (6) whorl-section at X.
Walsh River (Q.M. Coll.) ; Roma Series (Upper Bedoulian).
2. Myloceras davidi sp. nov. Holotype ; (a) lateral view, (6) whorl-section at X , (c)
septal suture. Bowen Downs, Thomson River (Q.M. Coll.) ; Tambo Series 
(Upper Albian).
3. Aconeceras walshense (Etheridge fil.). Septal suture of specimen figured on PI. X X X IV ., fig. 1.
X 4.
4. Tropœum lampros (Etheridge fil.). Septal suture of specimen figured on PI. X X X V .
5. Puzosia longmani sp. nov. Septal suture of holotype. See PI. X X X IX ., fig. 1.
MEMOIRS OF THE QUEENSLAND MUSEUM ,  Vol. VIII., Plate X X X V II.
W. Tams, Photo.
Plate X X X V III.
(All figures natural size unless otherwise stated.)
1. Prohysteroceras richardsi sp. nov. Holotype ; (a) lateral view, (b) whorl-section. Augathella
(Q.M. Coll.) ; Tambo Series (Upper Albian).
2. Appurdicercts etheridgei sp. nov. Holotype ; (a) lateral view, (b) cross-section. Kensing­
ton (N.M. Coll.) ; Tambo Series (Upper Albian).
MEMOIRS OF THE QUEENSLAND MUSEUM, Y o l . VIII., P la t e  XXXVIII,
W. Sandetson, Photo,
Plate X X X IX .
1 All figures natural size unless otherwise stated.)
1. Puzoaia longmani sp. nov. Holotype ; (a) lateral view, (b) whorl-section X.
Beginning of body-chamber marked by arrow. Barcoo River (Q.M. Col.) ; 
Tambo Series (Upper Albian).
2. Hamites aff. maximus J. Sowerby. (a) Lateral view, (6) whorl-section at proximal
end. Body-chamber. Ward River, head of Warrego (Q.M. Coll) ; Tambo Series 
(Upper Albian).
3. Labeceras papulatum sp. nov. Genotype, holotype ; (a) lateral view, (b) ventral view.
Longreach (B.M. Coll.) ; Tambo Series (Upper Albian).
4. Labeceras bryani sp. nov. Holotype, showing aperture. The impression of the dorsum
of the spiral portion is preserved at the base of the specimen (not shown in 
the figure) ; (a) lateral view, (6) whorl-section at x . South-Central Queensland 
(A.M. Coll.) ; Tambo Series (Upper Albian).
5. Labeceras compressant sp. nov. Holotype ; (a) lateral view, (ò) whorl-section at X .
Tower Hill, Muttáburra (Q.M. Coll.) ; Tambo Series (Upper Albian).
MEMOIRS OF THE QUEENSLAND MUSEUM, Y o l . VIII., Plate  X X X IX
W. Tams, Photo
Plate XL.
(All figures natural size unless otherwise stated.)
1. Aleteceras tardicostatûm sp. nov. Holotype ; (a) lateral view, (b) ventral view, (c
whorl-section at the distal end. South-Central Queensland (A.M. Coll.) ; Tambo 
Series (Upper Albian).
2. Aleteceras plectoides (Etheridge fil.). Young specimen ; (a) lateral view, (b) whorl-
section at the distal end, (c) septal suture. Walsh River (Q.M. Coll.); Tambo 
Series (Upper Albian).
MEMOIRS OF THE QUEENSLAND MUSEUM, Y o l . VIII., P l a t e  XL.
W. Tams, Photo.
Plate X LI.
(All figures natural size unless otherwise stated.)
1. Myloceras orbiculus sp. nov. Holotype ; (a) lateral, (b) ventral view. Penultimate
chamber shaded. Beaconsfield (A.M. Coll.) ; Tambo Series (Upper Albian).
2. Myloceras ammonoides (Etheridge fil.). (a) Lateral, (ò) ventral view. Dalhousie Springs
(A.M. Coll.) ; Tambo Series (Upper Albian). ‘
3. Sanmartinoceras olene (Tenison-Woods). (a) Lateral view, (6) whorl-section. Walsh
River (Q.M. Coll.) ; Roma Series (Upper Gargasian).
MEMOIRS OF THE QUEENSLAND M USEUM , Y o l . VIII., P late  XLI.
W. Tams and W, Sanderson, Photo.
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ADDITIONS TO THE CRETACEOUS AMMONITE 
FAUNA OF EASTERN AUSTRALIA.
PART I. (SIMBIRSKITIDAE, ACONECERATIDAE AND 
PARAHOPLITIDAE).
By  F. W . W h it e h o u s e , Ph .D., M.Sc., F.G.S.
(Lecturer in Geology, University of Queensland ; Palaeontologist to the Geological 
Survey of Queensland ; Hon. Palaeontologist to the Queensland Museum.)
(Plates X V I-X V II and Text-figures.)
INTRODUCTION.
T h e  writer has recently published in these Memoirs (22) a revision of 
the ammonoid faunas of the “  Rolling Downs Formation” and the Maryborough 
Beds of Eastern Australia. That work was carried out in Cambridge while 
holding a research scholarship. Since that time he has returned to Australia 
and now has access to very much more material than when the previous 
paper was written. It has been thought advisable, therefore, to publish a 
series of smaller papers, of which this is the first, supplementing the previous 
work by dealing with new species, new material of imperfectly known forms, 
new locality records, and such other matters which it may be necessary to 
place on record"
Family SIMBIRSKITIDÆ Spath.
The genus Simbirskites is, at present, a rather unwieldy grouping of 
species. THYSANOTOCERAS gen. nov.1 and STOICOCERAS2 gen. nov., 
specialised offshoots from the main lineage, may well be separated, restricting 
Simbirskites to the normal forms with trifurcating costæ.
Simbirskites is derived from Speetoniceras and gives rise to the 
contemporary Thysanotoceras via such forms as Simbirskites umbonatus (Lahusen), 
Pavlow (13, pi. 11, fig. 8). As in this case most triplicate “ perisphinctids” 
are derived from an originally biplicate type. An interesting exception, however, 
is ÁRRHAPHOCERAS gen. nov.,3 from the dispar zone of the Upper AlbianK
1 Thysanotoceras, gen. nov. (Ouo-ãvarròçJ ■ yed). Genotype : Ammonites (Olcostephanus) 
picleti, Weerth (21, p. 12, pi. 2, fig. 5). This includes the group with prominent bundling 
of coatae in groups of four at the tubercle.
2 Sloicoceras, gen. nov. (cmui/còç, of a colonnade). Genotype : Ammonites (Hoplites) 
tewtobwrgiensis, Weerth (21,-p .-20, pi. 5, fig. 1).
3 Arrhaphoceras gen. nov. (dppß<£ös. without a seam). Genotype : Ammonites wood- 
wardii, Seeley (10, p. 12, pi. 11, fig. 3). The genus includes the forms derived from 
Pleurohoplites by the costae continuing across the venter.
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which is derived from the normal hoplitid Pleurohoplites and may lead to the 
Cenomanian Calycoceras.
Simbirslcites, Speetoniceras and Thysanotoceras all contain unusually evolute 
forms in addition to the species of normal volution (e.g. Simbirslcites kayseri, 
Neum. & Uhlig sp. ; Speetoniceras' losseni, Neum. & Uhlig sp. ; Thysanotoceras 
neumayri, Weerth sp.).
A common feature among the Simbirskitidæ is the decline in virgation 
of ribbing with age. This, perhaps, reaches its maximum in Thysanotoceras 
nodocinctum Weerth). which, from the stage with normal quadrifurcating ribs, 
suddenly decreases at a diameter of about 30 mm. to unbranched ribs, the 
holotype showing, as intermediate stages, only one trifurcating and two 
bifurcating ribs. A somewhat analogous case is the rapid decrease in the 
number of ribs per whorl in some other and earlier “ perisphinctids” such as 
Paravirgatites.
The importance of rapid changes in the type of venter in ammonite 
lineages is, in spite of much recent work, still too little appreciated. As Spath 
has pointed out, the keeled Schlœnbachia is without doubt derived from 
Pleurohoplites. Arrhaphoceras represents another sudden change in the same 
stock. This change is very interesting ; for it is an example of ribbing con­
tinuing across the, venter of a stock which normally has an interrupted venter. 
That such changes may be frequent is suggested by the not infrequent 
occurrence of such “ sports” as the “  Hoplites' tuberculatus”  figured by Crick 
(1, p. 1). Indeed such “ species” as Ammonites acanthonotus and Ammonites
glossonotus, Seeley, (16, p. 10, pi. 10, figs. 4, 5), are nothing else than 
deformed specimens of hoplitids (Pleurohoplites). Similar “ sports” are present
in keeled stocks ; and freak specimens of Spathiceras4 with closed , or nodate 
venters are not uncommon. It is this tendency to close the venter that has 
produced Stoliczkaia from the normal Lyelliceratidse.
The production of forms with interrupted venters from stocks with 
plainly arched venters is also very common, the origin of Dufrenoyia from 
Parahoplitoides being a case in point. In Simbirskitidæ this’ is well shown 
on the holotype of Stoicoceras teutoburgiensis (Weerth) where later whorls 
develop an interrupted venter. It is also suggested, e.g., in Perisphinctidæ 
(s. str.) and in Otoitidæ (the Western Australian Otoites depressus, Whitehouse, 
has a suggestion of rib-break on the venter).
‘ Such known rapid changes cast doubt upon the genetic relationships of, 
e.g., the forms placed in Berriasellidce, and might suggest a possible, though, 
perhaps, not very probable, relation between Simbirskitidæ and Neocomitidæ.
* The genus Spathiceras is proposed elsewhere Jay the writer (in a paper to appear 
in the Report of the Aust. Assoc, for the Advan. of Sei., Vol. XVIII), with Hystrichoceras 
antipodeum, Etheridge fil. (3, p. 47, pi. 7, figs, 0, 7) as genotype,
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Grenus SIMBIRSKITES Pavlow (emend.).
(Plate XVI, figure 1 ; Text-figure 5.)
SIMBIRSKITES MORVENÆ sp. nov.
1909 Perisphinctes ’kayseri, Etheridge Jr. non Neumayr and Uhlig (4, p. 239, pl. 68). 
1926 SimbirsHtes spp., Whitehouse (22), p. 200.
Description.—Coiling serpentai ; sublatumbilicate. Venter arched. Pror* 
siradiate ; about 25 primary costæ to the last whorl on holotype ; búllate at 
the umbilicate shoulder and trifurcating. Whorl-section slightly compressed.
Dimensions.—Holotype : 64, 39, 31, 39.
Remarks.—This species belongs to the group of S. speetonensis, Pavlow 
(12, pl. 4, fig. 1), non Young and Bird, and S. fasciato-falcatus (Lahusen), for 
which possibly a new generic name is required. The group includes the forms 
with the costæ crowded and pror siradiate, and the umbilical tubercle búllate. 
In these features, as in the slightly compressed whorl-section, the group resembles 
Craspedodiscus, but has not the prominently discoidal form. The group 
apparently represents another orthogenetic trend, from normal SimbirsTcites 
of the decheni group, parallel to that leading to Craspedodiscus.
The larger specimen figured by Etheridge (4, p. 239, pl. 68) may belong 
to the same species ; but this cannot be determined until the earlier whorls 
of such large forms are known. For the present that larger specimen may 
be regarded as belonging also to 8. morvenœ.
The specimens (which were figured by Etheridge) consist of a large 
form with the holotype and three specimens of Leptomaria (?) sp. nestling 
in its umbilicus. These specimens are not naturally arranged, but the smaller 
ones have been fixed to the larger with cement. All, however, have the 
same matrix, in which are embedded fragments of Ostrea and Trigonia. These 
specimens, according to the information of Mr. H. Tryon, were presented 
to the Queensland Museum by Mr. Hurst over 30 years ago. In the Museum 
catalogue they are listed as coming from Victoria Downs, Morven.
Lower beds, below the Roma Series proper, occur in other places in 
Queensland—North of Roma, at Natal Downs, and in the Cape York Peninsula 
—but I know of no matrix elsewhere in the area similar to that of 8. moroence.
Family ACONECERATIDÆ Spath.
To the three genera recently included by the writer in this family 
is now added a fourth— Oyabceras. Theganeceras is the only such genus not 
yet found in the Australian Aptian.
The distribution in Australia of the members of the family is interesting. 
Aconeceras and Sanmartinoceras are best represented in collections made from 
the Walsh River (North Queensland) from which area came also the only 
specimen of Oyabceras. Aconeceras is, as yet, known from no other Australian
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locality ; but Sanmartinoceras is known also from Primrose Springs (South 
Australia), Palmer River (North Queensland), and “  South Central Queensland.” 
The beds of Primrose Springs are apparently very high in the Roma Series—  
higher, I  believe, than any of the beds from which fossils have been 
collected in the Roma district.5 The apparent absence of „the genus in the 
latter and well-known district is thus not surprising.
The specimen from “  South Central Queensland ”  is part of the Blomfield 
collection in the Australian Museum. The generalised locality given for this 
collection, as stated by Etheridge (4), is “  the Sources of the Barcoo, Ward, 
and Nive Rivers.”  In this area the topmost portion of the Roma Series6 is 
known at a locality eight miles east of Tambo, from which recently I identified 
a specimen of Ammonitoceras (23)'. Possibly the Sanmartinoceras came from 
or near this same locality.
T E X T  FIG U R E S 1 -4 . SEPTAL SU TU R ES OF A C O N E C E R A T ID Æ .
1. Aconeceras walshense (Eth. fil.), topotype (pi. xvi., fig.-3) ; 2. Sanmartinoceras
olene (TePisón—W oods), neotype (pi. xvii., fig. 6) ; 3. Sanmartinoceras fontinale (Hudleston),
holotype (pi. xvii., fig. 2) ; 4. Sanmartinoceras fontinale (Hudleston), specimen figured
previously (22, pi. 41, fig. 3).
Evidence points to the fact the highest portion of the Roma Series 
is not well exposed in the vast area of the Artesian Basin where overlaps of 
the Tambo Series or the Winton Series often conceal it. This would explain 
the few localities from which Sanmartinoceras is known.
8 I  have recently examined the large fossil collections made by Mr. L. C. Ball in the 
Roma district. The highest fossiliferous horizon was represented by the beds of Rom a  
Downs which appeared to be at the top of the Tropæuman stage. I t  is probable that 
the higher beds in this area are covered by an overlap of the Post-Albian W inton (fresh­
water) Series ; for no fossils of the Tambo Series are recorded between Romo and Surat. 
The beds at Roma Downs appear to be on the same horizon as those of Peake Downs 
(S. Aust.). Primrose Springs lying eastwards of the latter locality is, without doubt, on a 
slightly higher horizon.
6 Higher, of course, than the beds of Rom a Downs with Tropœum.
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It is fairly certain that Aconeceras walshense is -a Tropaeuman species. 
The Tropæuman stage being well known in many parts of the Artesian Basin 
it is at first sight puzzling to find that this species is known only from the 
one locality. This may be due to faulty collecting, particularly since most 
of the known specimens were collected on the one occasion (by the Hahn 
expedition). The species may, therefore, be expected at Roma, near Peake 
Downs and other places on that horizon. It is possible that the species has 
a very limited time-range and that the bed containing it may be missing 
from most of the known fossiliferous areas of the Tropæuman stage.
TEXT-FIGURES 5-9. SECTIONAL VIEWS OF AMMONITES.
5. Simbirskite* morvenn, sp. nov„ holotype (pi. xvi., fig. 1) ; fi. Aconeceras walshense 
(Etlj. fil.), holotype (pi. xvi., fig. 2) ; 7. Aconeceras ivalshense (Eth. fil.), topotype (pi. xvi., 
fig. 3): 8. Gyalocera» smithi, sp. nov., holotype (pi. xvii., fig. 1); 9. Sanmartinoceras fonti- 
nale, Huclleston sp. (pi. xvii., fig. 5). All figures natural size.
Further collecting will, almost certainly, give new locality records for 
the members of this family ; and, further, we may expect such collecting 
to bring to light new species from beds of the Roma Series from which, at 
present, no aconeceratid forms are known.
The outstanding feature of these Australian forms is their enormous 
size. Each species is represented by individuals far largei than any known 
member of the family in the other continents.
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Genus ACONECERAS Hyatt.
ACONECERAS WALSHENSE (Tenison-Woods).
(Plates X V I , figures 2 and 3 ; Text-figures 1, 6, and 7.)
Four specimens of this species, all contained in the Queensland Museum 
collection, are known. The dimensions of these specimens given according to 
the usual conventions, are—
Holotype 75. 54, 18. 14.
F . 1594 (Q.M. Coll.) 8 0 / (68). 54. 18. 13.
\ (49). 56. 19. 14.
F. 1871 (Q.M. Coll.) 92 (72). 57. — . 12.
F . 1704 (Q.M.Coll.) 1 0 5 / (105). 56. 15 (+)■, 8
\ (72). 57. 18. 11.
The faint concentric striæ. which are intensified in the five pronounced 
striae which lie on the axis of the outer flexure of the radial line, are seen 
only on the holotype, the original shell of the other specimens not being well 
preserved. The intensifying of the radial line at the point of t,he inner flexure of 
the radial line is also interesting, giving a slight “ costate” appearance to this 
narrow zone in the median region of the sides.
Specimen F. 1704 (figured on pi. X V I, fig. 3) might be separated as 
a separate variety more involute than the type section. But specimen F . 1871 
is intermediate between the two and for the present all four specimens are 
recorded under the one name.
Locality.— Walsh River (Q.M. Coll.).
Genus _ GYALOCERAS nov.7
Genotype : Gyaloceras smithi, sp. nov.
Remarles.— The new species described below differs so markedly from 
the normal forms of Aconeceras that it is deemed advisable to separate it as 
the type of a new genus, Gyaloceras, distinguished from Aconeceras by its 
greater inflation and by the more obtuse angle of the venter. In degree of 
involution, smoothness of shell, type of radial line and septal sutures it agrees 
closely with Aconeceras from which it is apparently derived.
The precise hemeral limits of the genus within the Aptian remain to be 
determined ; but it probably belongs to the Tropæuman stage (Lower 
Gargasian).
7 yvaXov, a breastplate.
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GYALOCERAS SMITHI sp. nov.
(Plate X V II, figure 1 ; Text-figure 8.)
Description.—Coiling oligogyral, angustumbilicate ; fastigate, subcarinate ; 
sides convergent ; anguliradiate ; test smooth, but with the radial striæ 
intensified in a narrow zone at the middle of the sides ; septal suture as in 
Aconeceras.
Dimensions.—
109/(109). 56. 2 5 (+ ). 12.
\  (72). 56. 28. 14.
Remarles.—There is no other member of the genus with which to comparu 
the species. It has the same intensification of the radial striæ at the median 
zone of the sides as in Aconeceras walshense but there are no concentric striæ. 
The keel is more pronounced1 than in Aconeceras.
On the side illustrated the shell has suffered a slight injury during life. 
This, as is usual with the ammonites, is expressed by the reflection of the 
growth lines for a time. The tiny angular kink in the growth line in the 
figure is due to this. The radial line, it will be noted, is not so sharply 
anguliradiate as in Aconeceras.
The species is named in honour of the donor, Mr. E. W. Smith
Locality.—Walsh River (Q.M. Coll.).
Genus SANMARTINOCERAS Bonarelli.
Eight specimens of Sanmartinoceras have been collected from the Roma 
Series. Of these .the holotype of 8. olene (Tenison-Woods) can no longer be 
found. A study of the remaining eight specimens has caused a slight revision 
of the grouping into species.
These specific relations are not a little puzzling. The specimens fall 
naturally into two specific groups. One group (the group of 8. olene) includes 
the holotype of 8. olene (i.e. to judge solely from the type figure, since the 
specimen is lost) and the specimen figured by Etheridge in 1901 (2. pi. 2, 
fig. 4) which is now re figured (pi. XVII, fig. 5). The remaining specimens 
belong to the group of S. fontinale. The two groups differ in that—
(i.) The median fle'xure of the falcate radial line is more pronounced 
in 8. fontinale ; and
(ii.) The costæ of the group of 8. olene are, in the early stage, 
numerous, regular, and faintly impressed, whereas in S. 
fontinale the costate stage begins more abruptly.
If one judges from Tenison-Woods’ figure of the holotype the two 
specimens in the group of 8. olene do not agree in all specific features. The 
.costæ of the holotype are less flexed than those of the other specimen, while
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the slope towards the venter is greater. I am inclined to think, however, 
that the original figure was a little incorrectly drawn. Certainly the apertural 
view, as shown in that figure, suggests that it is a little inaccurate. Since 
the specimens agree in the main features that distinguish the group from the 
group of 8. fontinale I have regarded them as representing hut a single species ; 
and, since the holotype is definitely lost, the other specimen, now refigured, 
is selected as neotype.
The group of S. fontinale is regarded as containing only the one species 
which undergoes a mutational change in which it is not possible, at least at 
present, to separate varietal stages.
SANMARTINOCERAS FONTINALE (Hudleston;.
(Plate X V II , figures 2-5 ; Text-figure 2.)
1890 Ammonites fontinalis, Hudleston (5), p. 241, pi. 9, fig. 1.
1902 Amaltheus sp., Etheridge Jr. (3), p. 45, pi. 7, fig. 8.
1924 Sanmartinoceras fontinale, Spath. (19), p. 74.
1926 Sanmartinoceras olene, Whitehouse (pars) non Tenison-Woods, (22), pi. 41, fig. 3.
All the known specimens of S', fontinale have now been figured. These 
six specimens show a wide variation in the development of costæ. On the 
holotype and the other South Australian specimen (figured by Etheridge) 
costation begins very early. On the three Walsh River specimens costæ are 
not developed until a later stage ; on one of these (pi. XVII, fig. 2) the costæ 
begin, however, moderately early, but on the largest specimen (pi. XVII, fig. 5) 
they do not appear until very late. All, however, have ' the same type of
radial line and the same concentration of costæ and, consequently, they are 
here regarded as belonging to the same species lineage. Such a lineage,
beginning in the smooth Aconeceras stage, would naturally proceed though 
parly forms, with the costæ present only on the body-chamber, to more or 
less completely costate forms like the holotype. Such forms as that of plate 
XVII, figure 4 would be earlier than the holotypè ; and the degree of costation 
may, in the future, serve as a valuable index of the horizon.
If, as is most likely, the change in costation in the lineage proceeds
uniformly any varietal division of the group would be very artificial. However
subdivision of the group may be possible when many more specimens are 
available. At present the specific name must be applied to forms widely 
different in the stage at which the costæ appear, but agreeing in all other 
features.
The main diagnostic features of 8. fontinale, as here redefined, are—
(i.) The very falcate radial line. The median flexure is acute and 
very marked and the dorsal portion is strongly arcuate,
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(ii.) The costæ begin very abruptly as in the normal species of 
Sanmartinoceras from other countries. A short striate stage 
leads from the smooth to the costate stages on the shell.
(iii.) The dimensions of the species are as follows :—
Holotype 25. 50. 26. 19.
Q.M. Coll. (F . 1869) 43. 55. — . 13.
A.M. Coll. (F . 7304) 45. 53. 20. 13.
Q.M. Coll. (F. 1722) /3 7 .  56. 23. 13.
\56. 56. 20 ( +  ). 11 
Q.M. Coll. (F. 1870) 78. 52. 21. 14.
The septal suture is of the normal type.
Localities.—Primrose Springs. (B.M. Coll., holotype), Lake Eyre Basin 
(Univ. of Adelaide Coll.), Walsh River Q.M. Coll.), South Central Queensland 
(A.M. Coll.).
SANMARTINOCERAS OLENE (Tenison-Woods).
(Plate X V II, figure 6 ; Text-figures 3, 4, and 9.)
1883 Ammonites olene Tenison-Woods (20), p. 150, pi. .7, fig. 8 ; pi. 8, fig. 1.
1892 Ammonites (Amaltheus) olene Etheridge Jr. (6), p. 492, pi. 30, fig. 4.
1901 Amaltheus olene Etheridge Jr. (2), p. 32, pi. 2, fig. 4.
1926 Sanmartinoceras olene (pars), Whitehouse (22), p. 205 (non pi. 41, fig. 3).
As redefined above S. olene is characterised by—
(i.) The median flexure of the radial line is more obtuse and not 
so prominent as in S. fontinale, while the dorsal portion is 
not so curved.
(ii.) The costæ do not begin abruptly but increase gradually in 
intensity.
In regard to this latter feature it should be noted that Tenison-Woods’ 
figure of the holotype shows definite costæ on all parts of the shell visible. 
On the neotype the costæ on the initial half of the last whorl are so faint 
that they are extremely difficult to reproduce in a photograph. (The photo­
grapher has, however, succeeded in showing them slightly in the photograph 
here reproduced.) In the drawing of the neotype originally given by Etheridge 
they were slightly over-emphasised and were not represented as crowded as 
they appear on the specimen. Another mistake in that figure was that the 
costæ were shown in part rectiradiate whereas they are, of course, always 
falcate. On the last whorl of the neotype there are about 33 costæ the first 
16 of which are “ subcostæ.”
In the presence of this “ subcostate” stage leading from the smooth to 
the normally costate portion this species is decidedly different from the other 
known forms of Sanmartinoceras, though probably most closely allied to 
S. fontinale.
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The septal suture is of the normal Sanmartinoceras type.
The dimensions of the neotype are—73 (54). 50.— .16.
Localities.—Palmer River (M.M. Coll., holotype (this specimen is now lost, 
and appears to have disappeared from the museum), Walsh River (G.S.Q. 
Coll., neotype).
Family PARAHOPLITIDÆ Spath.
Previously (22, p. 206), in some hesitation, the writer had referred 
to the genus Parahoplitoides a fragment which he had not seen but which 
had been figured by Etheridge (3, pi. 7, fig. 1). An examination since then 
has shown that the specimen is, apparently, one of the Desmoceratidæ and, 
therefore, will be treated in a later paper in this series.
Parahoplitoides is, however, present in the Roma Series.
The relations of the early Parahoplitoides to the later Parahoplites is not 
clear. The more inflated species of Parahoplitoides, such as that now described, 
may suggest that the change was accomplished by a lineage specialising in 
inflated forms. It seems to the writer, however, that Parahoplites possibly 
may be derived from Cheloniceratidse : in which case a new family name 
would be required for Parahoplitoides and its offshoots Stenhoplites, Dufrenoyia, 
and CLOIOCERAS (gen. nov.).8
Genus PARAHOPLITOIDES Spath.
PARAHOPLITOIDES PLENUS sp. nov.
(Plate XVT, figure. 4.)
This species is founded "upon a fragment distorted in the region of the 
venter. The dimensions, therefore, cannot be given.
The ribbing is of the type normal for the genus. The costse, which are 
flexiradiate, originate and bifurcate at the umbilical margin. They are about 
as prominent as those of P. bodei (v. Kœnen) and P. fissicostatus (Phillips) 
(14, pi. 2, fig. 49), and less so than those of P. deshayesi (Leymerie) (9, pi. 17, 
fig. 17). Unlike P. bodei, which it resembles in many respects, the ribs are 
all continuous from the umbilical margin.
The septal suture, a portion of which is visible, resembles that of 
P. lœviusculus (v. Kcenen) (8, p. 224, pi. 8, fig. 4).
The species is rather more inflated than the European and African, 
members of the genus.
8 Cloioceras, gen. nov. (/cAoto?, a collar). Genotype : Hoplites ruspolii, Mayer-Eymar 
GO, p. 258, pi. 2, figs. 10, 11). This genus is an unusual offshoot of Parahoplitoides with» 
two ventro-lateral rows of tubercles on each side and simple ribbing.
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P . plenus has little in common with P . weissi (Neum. & Uhlig) (11, 
pi. 46, fig. 1) and the similar forms from the weissi zone figured by Kilian 
(7). Its relations are entirely with the lower forms of the bodei zone of the 
Bedoulian, i.e. the lowest portion of the Australiceratan Stage.
A t first sight this specimen might be mistaken for one of the species 
of Sanmartinoceras ; but it is easily distinguished by the absence of a keel 
and by the non-falcate costae.
Locality.— The specimen is in two parts which fit together perfectly. One 
portion was registered in 1904 as having been found at Mt. Brown (N .S .W .) 
and presented by Mr. Klein. The other portion .was registered in the Museum 
books in 1907 with the locality “  Queensland.” Mr. Klein was a noted 
collector in and around the opal fields of îjew  South Wales, and there can 
be little doubt that the former locality, Mt. Brown, is correct. The holotype 
is in the Mining and Geological Museum, Sydney.
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EXPLANATION OF PLATES X V I-X V II.
(All figures are natural size.)
Plate XVI.
Fig. 1.—Simbirskites morvenœ sp. nov.
Holotype (Q. M. Coll.). Locality : Victoria Downs, Morven (Qld.).
Figs. 2, 3.— Aconeceras walshense (Eth. fil.).
Fig. 2 (a), (6). Holotype, lateral and apertural views. Locality: Walsh River 
(Q. M. Coll.).
Fig. 3.— Specimen F. 1704 (Q. M. Coll.), a form rather more involute than the 
holotype. Locality : Walsh River (North Qld.).
Figs. 4 (a), (b).—Parahopliloides plenus sp. nov.
Lateral and sectional views of holotype (M. G. M. Coll.). The outline of the venter 
(which, on the specimen, is crushed) is restored. Locality : Mt. Brown 
(N.S.W.).
Plate XVn.
Fig. 1.— Oyaloceras smithi sp. nov.
Holotype (Q. M. Coll.). Locality : Walsli River (North Qld.). The slight flexure at X  
is due to an injury.
Figs. 2-5.— Sanmartinoceras fontinale (Hudleston).
Fig. 2 (a), (b). Copy of protograph of holotype from Primrose Springs, South 
Australia (B. M. Coll.). Costate stage begins at a diameter of 18 mm.
Figs. 3 (a), (b). Specimen from South-Central Queensland (A. M. Coll.). Costate 
stage is already fully developed at a diameter of 29 mm.
Fig. 4.— Specimen from Walsh River (Q.M. Coll.). Costate stage begins at a 
diameter of 30 mm.
Fig. 5.— From Walsh River (Q. M. Coll.). The largest known specimen. Costate 
stage ia developed, but only very weakly, at a diameter of 53 mm.
Fig. 6.— Sanmartinoceras olene (TJenison-Woods).
Neotype, from Walsh River (G. S. Q. Coll.).
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ADDITIONS TO THE CRETACEOUS AMMONITE 
FAUNA OF EASTERN AUSTRALIA.
PART 2 (DESMOCERAT1DAE).*
By F. W. W hitehouse , Ph.D., M.Sc., F.G.S.
(Lecturer in Geology, University of Queensland ; Palaeontologist to the Geological
Survey of Queensland ; Hon. Palaeontologist to the Queensland Museum.)
(Plates X X V -X X V I.)
Family DESMOCER ATIDÆ Zittel.
I n  the Cretaceous beds of Eastern Australia this family is known only 
from the Tambo Series of Upper Albian age. Desmoceras itself may be present 
in these beds. Two other genera of world-wide distribution (Puzosia and 
Beudanticeras) are known, while two new genera (Boliteceras and Cophinoceras) 
are now described from this area.
The investigation of these forms is rendered rather difficult by the 
approximation of Beudanticeras ingente to Desmoceras on the one hand and to 
Puzosia longmani on the other.
This raises the question whether the Australian desmoceratids as a group 
may not represent an offshoot from Desmoceras distinct from the European 
lineage.
Genus DESMOCERAS Zittel (emend Grossouvre).
DESMOCERAS (?) SP.
(Plate XXVI, figures 1 a, b.)
The present figured specimen may represent an unusually compressed 
species of Desmoceras. It is, however, possible that this form may be merely 
the young stage of Beudanticeras ingente which, as mentioned below, closely 
approaches Desmoceras in inflation and shell type. Until the earlier stages of 
that species are known with certainty it is inadvisable to attach any definite 
specific name to this form.
Locality.—Hughenden (M.M. Coll.).
* The earlier papers in this series have appeared in the Memoirs of the Queensland 
Musuem, vol. viii, pt. 3 (1926) and vol. ix, pt. 1 (1927).
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Genus PUZOSIA Bayle.
PUZOSIA LONGMANI Whitehouse.
1926 Puzosia longmani Whitehouse (13), p. 218, pi. 37, fig. 5 ; pi. 39, fig. 1.
No further specimens of this form have been found.
Genus BEUDANTICERAS Hitzel.
The Eastern Australian species included in this genus form an interesting 
suite. B. mitchelli and B. flindersi are normal forms within the genus. The 
other two species (B. sutherlandi and B. ingente) while apparently related to 
B. mitchelli are rather unusual, B. sutherlandi being remarkably involute and 
B. ingente unusually inflated.
BEUDANTICERAS MITCHELLI (Etheridge).
(Plate X X V , figure 2.)
1872 Ammonites beudanti var. mitchelli Etheridge (1) p. 345, pi. 23, fig. 1.
Remarks.—In a previous paper (13, p. 219) the writer followed 
R. Etheridge Jr. in regarding Ammonites beudanti var. mitchelli Etheridge as 
a synonym of Ammonites flindersi McCoy. At that time McCoy’s type specimen 
had not been figured and the holotype of neither specimen had been examined 
by the writer. Since then both specimens have been seen, and it now appears 
that they represent two distinct species. It is necessary, therefore, to retain 
Etheridge’s specific name.
B. mitchelli differs from B. flindersi in the sides being less convergent 
and the umbilicus more gradate, while the septal suture of the species has 
more wide-stemmed saddles than those of B. flindersi. Among foreign species 
it appears to be most like B. sphœrotum (Seeley) (see 12, p. 53, pi. 3, fig. 1), 
though it is rather less involute. B. sphœrotum also has periodic swellings, 
hardly to be called costse, similar to those which occur on B. mitchelli.
The original of Plate 23, fig. 1 in Etheridge’s paper (1) is now chosen as 
lectotype. The other figured specimen has not been traced.
Dimensions.—Lectotype : 128. 49. 27. 27.
Locality.—Hughenden (Q.M. Coll., lectotype).
BEUDANTICERAS FLINDERSI (McCoy).
(Plate X X V , figure 3.)
1865 Ammonites flindersi McCoy (8), p. 51.
1865 Ammonites flindersi McCoy (9), p. 334.
1867 Ammonites flindersi McCoy (10), p. 196.
1868 Ammonites flindersi McCoy (11), p. 42.
1892 Haploceras flindersi Etheridge Jr. (6), p. 494, pi. 30, figs. 1-3.
1902 Haploceras flindersi Etheridge Jr. (4), p. 31.
¿926 Beudanticeras flindersi Whitehouse (13), p. 219,
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Opportunity is taken now to figure McCoy’s holotype, of which hitherto 
no figure has been published.
With the exception of specimens originally described by Etheridge as 
Ammonites beudanti var. mitchelli, all the figured specimens from Eastern 
Australia described as Ammonites (or Haploceras) flindersi belong to this species. 
It is distinguished from the closely related B. mitchelli by the more convergent 
sides and by the saddles of the septal suture having narrower stems. Its 
relations have been fully discussed in an earlier paper in this series.
The South Australian fragment referred by Etheridge to Haploceras 
daintreei (3, p. 44, pi. 7, fig. 1) may be a portion of the body chamber 
belonging to this species, but the specimen is too indefinite for determination. 
It does not belong to Parahoplitoides, as the writer had considered in an 
earlier paper (13, p. 206).
Dimensions:—Holotype: 150. 46. 25(+ )-  26.
88. 48. 27. 28.
BEUDANTICERAS SUTHERLAND I (Etheridge).
(Plate X X V , figure 4.)
1872 Ammonites sutherlandi Etheridge (1), p. 345, pi. 21, fig 4.
1892 Ammonites (Haploceras) sutherlandi Etheridge Jr. (6), p. 496, pi. 29, fig. 4.
1926 Beudanticeras (?) sutherlandi Whitehouse (13), p. 222.
This species, of which the holotype is now refigured, is an abnormal 
form of Beudanticeras in being so involute. It is, however, of the same group 
as B. mitchelli.
This form appears to be rare in the Tambo Series. The holotype is the 
only large specimen which definitely can be referred to this species, although 
several small forms in various collections examined by the writer may represent 
B. sutherlandi.
Dimensions.-—Holotype : 70. 53. 23. 21.
Locality.—Marathon (Q.M. Coll., holotype).
BEUDANTICERAS INGENTE sp. nov.
(Plate X X V , figure 1.)
Description.—Coiling oligogyral, subangustumbilicate. Whorls moderately 
inflated, sides slightly convergent, venter arched. Gradumbilicate. Test smooth, 
with periodic constrictions. Septal suture complex with deeply incised saddles 
and lobes, the first lateral lobe being rather unsymmetrically trifid.
Remarks.—The species is remarkable for its inflation, the nearest form in 
that respect being, apparently, the Indian B. stoliczkai (Kossmat) (7, p. 119, 
pl. 18, fig. 6), which is similar also in lateral view. B. ingente, in proportions,
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is approaching the type of shell shown by the more involute species of Puzosia 
such as P. communis Spath (12, p. 47, pi. 2, fig. 3). This suggests that Puzosia 
longmani, occurring also in the Tambo Series of Queensland, possibly may be a 
form related to the present species.
The shell has not quite the extreme inflation of Desmoceras. The species 
is' thus, morphologically, somewhere on the border line between the genera 
Desmoceras, Puzosia, and Beudanticeras. From its general resemblance to 
B. mitchelli it is here regarded as belonging most appropriately to Beudanticeras, 
representing a species of that genus with a homeomorphic resemblance to forms 
in the two other genera mentioned.
Dimensions.— Holotype : 133. 49. 32. 23.
Locality.— Beaconsfield (G.S.Q. Coll.).
Genus BOLITECERAS nov.1 
Genotype : Ammonites daintreei Etheridge.
Definition.— Involute, sub-discoidal shells with peripheral costæ and faint 
periodic constrictions. Septal suture with rather wide-stemmed saddles and 
regularly trifid first lateral lobe.
Remarks.— The genus is proposed for the group of Ammonites daintreei 
which, on a previous occasion (p. 221), the writer had included provisionally in 
Beudanticeras, although stating that probably it was distinct from that genus. 
The recognition that Ammonites daintreei is not an isolated species with these 
features now emphasises the need for the group to receive separate generic 
recognition.
Boliteceras, as mentioned before (13, p. 221), is very similar to the 
Aptian Uhligella and, like it, develops puzosid ornament. The young stage 
(at least up to a diameter of 25 mm.), as shown on the holotype of B. daintreei, 
is more inflated than in the adult stage, has only striae developed on the test, 
and has a rather sub-circular whorl section. This suggests that Boliteceras 
may have developed more or less directly from Desmoceras.
The genus is distinguished from Beudanticeras mainly by the ornament of 
the test.
Age.— Upper Albian.
- BOLITECERAS DAIN TREEI (Etheridge).
(Plate X X V I, figure 2.)
1872 Ammonites daintreei Etheridge (1), p. 346, pi. 24 (in part).
1892 Haploceras daintreei Etheridge Jr. (6), p. 495, pi. 29, figs. 1-3 (in part).
1901 Haploceras daintreei Etheridge Jr. (2), p. 30, pi. 1, fig. 3.
1902 Haploceras daintreei Etheridge Jr. (4), p. 49, pi. 7, fig. 1.
1926 Beudanticeras (?) daintreei, Whitehouse (13), p. 221.
1ßoi\lT7)S, a mushroom.
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The re-examination by the writer of the material originally described by 
Etheridge senior has brought to light a peculiar problem in regard to the 
holotype of this species. Three specimens were figured by Etheridge—a small 
specimen and two large forms—but no specimen was selected as the holotype. 
One of the large forms was figured accurately in apertural view ; but the 
accompanying figure (1, pi. 24, top figure) in lateral view appears to have been 
drawn partly from the preceding specimen and partly from a more inflated 
form now separated as the holotype of B. perlatum. Since the form figured in 
apertural view (1, pi. 24, left lower figure) agrees with the interpretation of 
Ammonites daintreei by all later writers, that specimen (which is now refigured) 
is here selected as the lectotype.
Nothing further need be added to the remarks on a previous occasion 
(13, p. 221) about the specific features of B. daintreei.
The dimensions of the lectotype are :—
/1 2 3 . 60. — 35
\  97. 46. 30. 32.
BOLITECERAS PERLATUM sp. nov.
(Plate X X V I, figure 3.)
1872 Ammonites daintreei Etheridge (1), p. 346, pi. 24 (in part).
1892 Haploceras daintreei Etheridge (6), p. 495, pi. 29, figs. 1-3 (in part).
Description.—Coiling oligogyral, subangustumbilicate. Whorls inflated with 
slightly convergent sides and broadly arched venter. Gradumbilicate. Test 
with peripheral costæ and a few intermittent constrictions. Septal suture 
similar to B. daintreei.
Remarks.—This species may be distinguished from B. daintreei by its less 
convergent sides and its more broadly arched venter.
One of the specimens which apparently was used by Etheridge in drawing 
his composite figure of Ammonites daintreei is selected and figured as the 
holotype of this species. Probably the smallest form figured by Etheridge 
(1, pi. 24, fig. 2) also represents this species, but the specimen seems to have 
been mislaid.
Dimensions.—Holotype : 130. 45. 32. 30.
Locality.—Hughenden (Q.M. Coll.—Holotype and other specimens).
Genus COPHINOCERAS nov.2
Genotype : Cophinoceras ogilviei sp. nov.
Definition.—Involute inflated shells with ovate whorl section, arched 
venter and narrow umbilicus. Test ornamented with about eight rectiradiate 
costæ between which are minor costæ.
* KÔfiîvoç, a basket.
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Remarks.—The germs bears considerable resemblance to such later 
desmoceratids as Austeniceras and Parapuzosia. The costæ are very like those 
of the group of Beudanticeras which includes B. dupinianum (d’Orb.), B. parandieri 
(d’Orb.), and B. subparandieri Spath, from which group it has probably developed. 
Indeed it might be thought advisable to include those three species in Cophinoceras ; 
but, from the degree of inflation and the rather more curved costæ, they are 
here regarded as being more appropriately left in Beudanticeras.
Only the one species yet is known.
Age.—Upper Albian.
COPHINOCERAS OGILVIE I sp. nov.8
(Plate X X V I , figures 4 a, b.)
Description.—Coiling oligogyral, angustumbilicate. Inflated ; sides con­
vergent, venter arched, whorl-section ovate. Test thick, with about eight 
rectiradiate costæ, each pair of such major costæ being separated by eight to 
twelve minor costæ. Septal suture very imperfectly known.
Remarks.—Two specimens are known, the larger of which is taken as 
the holotype. The prominent straight ribs, divided into a few major costæ 
separated by minor costæ, render it distinct from any other desmoceratid 
described from Eastern Australia.
Dimensions.—Holotype : 183. 53. 33. 15.
Q.M. Coll. : 93. 56. 37. 18 (?).
Locality and Horizon.—Bynoe River, North Queensland (Q.M. Coll., 
holotype). Mouth of Bynoe River (Q.M. Coll.). The specimens are associated 
with other Tambo Series (Upper Albian) species. But since they were found 
both in the extreme north of the Cretaceous outcrop of the Artesian basin and 
nearer its presumed Cretaceous connection with the open sea, it may be that 
this species represents an horizon rather higher than any met with in the main 
area of the basin. However, in the large collection of specimens examined by 
the writer from the Point Charles bed (substuderi zone), which represents an 
Albian horizon slightly later than the Tambo Series, no specimen of a 
Cophinoceras has been seen.
3 The species is named in honour of Mr. C. Ogilvie, B .E ., in recognition of his 
important work in the Cretaceous areas of Western Queensland.
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EXPLANATION OF PLATES.
Plate XX 7.
Fig. 1.—Beudanticeras ingente sp. nov. Holotype (X  0-5). From Beaconsfield (G.S.Q. Coll.).
Fig. 2.—Beudanticeras mitchelli (Etheridge). Lectotype (X  0-5). From Marathon (Q.M. Coll.).
Fig. 3.— Beudanticeras flindersi (McCoy). Holotype ( X 0*5). From Base of Walker’s Tableland, 
near Hughenden (N.M. Coll.).
Fig. 4.—Beudanticeras sutherlandi (Etheridge). Holotype (nat. size). From Marathon (Q.M. 
Coll.).
Plate XXVI.
Fig. 1 (a), (6)— Desmoceras (?) sp. (nat. size). Specimen from Hughenden. (MM.. Coll.).
Fig. 2.—Boliteceras daintreei (Etheridge). Holotype ( X 0-5). From Hughenden (Q.M. Coll.).
Fig. 3.—Boliteceras perlalum sp. nov. Holotype ( X 0'5). From Hughenden (Q.M Coll.).
Fig. 4.— Cophinoceras ogilviei gen. et sp. nov. Holotype ( X 0-5). From Bynoe River (Q.M. 
Coll.).
A. J. Cummin G, Government Printer, Brisbane.
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Text figs. 143-145.
The  South Australian Museum is indebted to Mounted Constable T. Jury, at one 
time stationed at Oodnadatta, for a very fine example of an ammonoid shell which 
he discovered in the Cretaceous argillaceous limestone of the interior of the 
continent. The specimen was found in the banks of the Arkeringa Creek, forty- 
eight miles south-westward of Oodnadatta, and situated on the north-eastern 
flanks of Stuart’s Range, between Giddi-Giddinna Creek and Oolgelima Creek 
(Pastoral Plan, Sheet No. 14). See map in text (fig. 143).
In the first instance Mr. Jury forwarded to Adelaide only a portion of the 
shell that had» fallen free from the matrix. The specimen was of such evident 
scientific interest that under the courteous permission of the Commissioner of 
Police (Brigadier-General Leane), Mr. Jury was requested to obtain, if possible, 
the remainder of the fossil. This work was carefully executed, and with the 
exception of the primordial whorls, which were broken off prior to its entomb­
ment, the specimen is in perfect condition, and is the largest example, and one 
of the most complete, of its kind known.
REFERENCES TO THE LITERATURE OF THE AUSTRALIAN
CRIOCERATIDS.
In 1867 Professor McCoy obtained a specimen from the head of the Flinders 
River, Queensland, which he named Ancyloceras flindersi (4). This very 
imperfectly known species is of enormous size. McCoy did not figure the holo- 
type, the necessary figure being given in 1909 by Etheridge (18, pi. 39, fig. 1).
Crioceras australe was founded by Moore in 1869 (5, p. 257) on a specimen 
from Wallumbilla Creek, Queensland. The type specimen, which was very 
incomplete, was destroyed in the Sydney Garden Palace fire of September 22, 
1882. Owing to the loss of the type, much confusion has arisen as to the inter­
pretation of the species. One of us (Whitehouse, 21, p. 214) has lately chosen 
a neotype of the species, wrhich was then referred tentatively to the genus 
Tropaeum.
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Fig. 143. Shows locality where the fossil was found.
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In 1875 Waagen (6) recorded and figured from Kutch, in India, a portion 
of a large crioceratid as Crioceras australe Moore. This specimen has been 
examined by one of us (F .W .W .). Though belonging to the genus Australie er as, 
so typical of the Australian Aptian, it represents a species as yet unknown in 
Australia, and for which a new specific name is required.
The name Crioceras jackii was erected in 1880 by Etheridge (7) fbr a Walsh 
River (Queensland) specimen. This species was selected later by Whitehouse 
as the genotype of Australiceras (v. inf.).
In 1883, Etheridge (8) recorded further crioceratid fragments from North- 
West Queensland.
In 1883, Tenison-Woods (9) gave the name Crioceras irregulare to a new 
form from the Palmer River (Queensland). The specific name was abandoned 
by Etheridge in 1892, but re-erected by Whitehouse in 1926, and placed in the 
genus Austr alicer as.
Ratte in 1886 published a note (10) on a large fragment referred by him to 
Crioceras australe. The specimen has not been examined by either of us; and 
from the figure it is not quite clear to which of the species, into which Crioceras 
australe has been split, this form belongs.
At the first meeting of the Australasian Association for the Advancement 
of Science (1887), the late Professor Ralph Tate (12) supplied a “ List of 
Cretaceous fossils of the Lake Eyre Basin,”  in which Crioceras australe finds a 
place; but the author gives no particulars as to the locality where it was found 
or to the name of the discoverer. The specimen to which he referred is probably 
that presented to the Adelaide University by Mr. J. J. East, and mentioned by 
him in 1889 in a paper on the geology of Central Australia (13).
In 1892, Etheridge (14), in his revision of the fossil floras and faunas of 
Queensland, reviewed the Cretaceous ammonoids. He described and referred to 
the crioceratid species already named as A.ncyloceras flindersi McCoy, Crioceras 
australe Moore, and Crioceras sp. ind. As new species were erected Hamit es ( ?) 
laqueus, Ancyloceras taylori, and Crioceras edkinsi, the name Crioceras .jackii 
Eth. fil. was abandoned, it being recorded in the synonymy of Crioceras australe. 
Many new locality records were given.
In the report of the Horn Expedition, 1896, Tate and Watt acknowledge 
the gift of “ examples of Crioceras australis”  from Charlotte Waters (15, p. 63), 
but no further notices of the specimens are available.
In two papers published in 1902 (16 and 17), Etheridge recorded the 
Cretaceous ammonites known from New South Wales and South Australia, but 
no additions were made to the species.
In 1905, Etheridge (18) took the opportunity, in describing a collection of 
fossils from Dalhousie Springs, to add still further notes on the Australian
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crioceratids. Crioceras australe Moore, C. jackii Eth. fil., and C. irregulare 
Tenison-Woods were regarded as identical and placed under the name C. australe. 
Further record was made of Crioceras (Ancyloceras) flindersi, and a new species, 
Ancyloceras cordycepoides was erected. Anisoceras ( ?) sp. was recorded.
Etheridge’s main revision (20) of the crioceratids appeared in 1909. In this 
very important and magnificently illustrated paper a vast wealth of material was 
described. At that time confusion existed in all countries on the relation of the 
loosely coiled ammonoids. Etheridge saw that the accepted classifications were 
unsatisfactory, and, in placing the species in such accepted genera, saw that 
future generic revision would be needed. He described and figured the following 
species: Crioceras (?) leptus;  Crioceras sp. nov. ; C. sp. ; C. jackii Eth. fil. 
(synonym: C. irregtdare Tenison-Woods) ; C. nautiloides sp. nov.-; C. axonoides 
sp. nov. ; C. ammonoides sp. nov. ; C. plectoides sp. nov. ; C. flindersi McCoy sp. ; 
C. lampros sp. nov.; C. cordycepoides Eth. fil.; C. laqueus Eth. fil.; C. taylori 
Eth. fil. sp. ; C. (? ) sp. ; and Leptoceras ( ?) edkinsi Eth. fil. sp.
The name Crioceras australe was abandoned.
In 1926 Whitehouse revised the whole of the ammonoid faunas of Eastern 
Australia. A number of new species were erected, and all names previously 
bestowed were retained, “ Crioceras”  australe Moore and “ C.”  irregulare 
Tenison-Woods being reinstituted. The Australian species were placed in the 
genera Australiceras*, Tropaeum,, Toxoceratoides, Hamites, Ldbeceras*, Appur- 
diceras*, Anisoceras, Aleteceras*, Myloceras* and Flindersites*, the genera 
marked with an asterisk being new. Of these Austr alicer as, Tropaeum and 
Toxoceratoides belong to the Roma Series, the remaining genera coming from the 
Tambo Series. (In this paper the old “ Rolling Downs formation”  was divided 
into three series : The Morven Bed, the Roma Series, and the Tambo Series in 
ascending order.)
F a m il y  ANCYLOCERATIDÂE H yatt  ( emend  W h it e h o u se).
This family includes the lineage Ancyloceras, Austr aliceras, Tropaeum, and 
Ammonitoceras. Australiceras, which has trituberculation on the initial and 
final stages of the shell, but not on the intermediate stages, passes to Tropaeum 
by the complete loss of tubercles. On the specimen described below weak 
tubercles are faintly suggested on the final stage (the coarse costae of the body- 
chamber), but the initial whorls are not preserved. It is advisable, however, to 
retain the species in Tropaeum rather than in Australiceras.
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TROPAEUM IMPERATOR sp. nov.
Fig. 144.
Coiling crioceratid ; earliest whorls unknown, later whorls simply costate ; 
while the costae of the body-chamber are coarse, widely spaced, and have very 
faint tri-tub er culation, in the intermediate stages the costae are reclined, slightly 
flexed, and number about 75 to 80 per whorl; the costae, which occasionally
Fig. 144. Tropaeum imperator sp. nov.
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bifurcate near the umbilical shoulder, are separated by sulci of equal or greater 
width.
Densiseptate; septal suture T.U.L.E., the various elements highly indented; 
septal saddles prominently and deeply bifid ; septal lobes regularly trifid 
(fig. 145). .
This form, as mentioned below, agrees perfectly with Australiceras lampros 
(Etheridge fil.) in details of ribbing, septal sutures, dimensions, and whorl- 
section. In two features, however, it is clearly distinct : the size is very much 
larger and the tuberculation is practically absent, though faintly suggested on 
the body-chamber. This undoubtedly represents a further example of a species- 
lineage changing from Australiceras to Tropaeum by the orthogenetic loss of 
tuberculation.
The specimen is of particular interest on account of its enormous size. It is 
by far the largest crioceratid known, though, of course, not the largest of the 
ammonoids. That distinction belongs to the well-known Pachydiscus seppen- 
radensis Landois, from the Turonian of Westphalia, which reaches a diameter 
of 2 metres.
Very large size was attained in ammonoid stocks at various times. The 
Lower Lias, with Coroniceras, Veryniceras, etc., the Portlandian with Gigantites, 
and the Turonian with Pachydiscus, Austeniceras, etc., are particularly notice­
able.
Among heteromorphic forms the Ancyloceratidae in particular specialize in 
megalomorphs ; for, as recently restricted by Whitehouse (23), the family is 
comprised of four genera, Ancyloceras,. Australiceras, Tropaeum, and Ammoni- 
toceras, each of which is made up almost wholly of species of gigantic size. The 
earliest of these genera, Ancyloceras, is the least remarkable in this regard, 
although forms like A. matheronianum d ’Orbigny and A. variante d ’Orbigny 
are outstanding. All four genera are represented in the Roma Series of the 
“ Rolling Downs Formation”  by large forms; while in other countries they are 
just as remarkable for their megalomorphs. In Europe, e.g., Australiceras gigas 
(Sowerby, 1, vi, p. 188, pi. 593, fig. 2), Tropaeum bowerbanki (Sowerby, 3, 
p. 410, pi. 34, fig. 1), T. hillsi (Sowerby, 2, p. 339, pi. 15, figs. 1, 2), and related 
forms comprised a group, which, until the discovery of the Australian forms, 
contained probably the largest known heteromorphs. See, e.g., some of the forms 
figured by Sinzow (19). Ammonitoceras has correspondingly large species, e.g., 
A. tovilense Crick (22).
Genera belonging to other families which contain megalomorphs include 
Crioceras (sensu stricto), Distoloceras, Hamites, Anisoceras, and Flindersites. 
The three genera last mentioned are represented in the Tambo Series of the
H owchin and W hiteho u se—A New  Crioceratid  A mmonoid 489
;u
re
 o
f 
T
ro
pa
eu
m
 i
m
pe
rc
ito
r 
sp
. n
ov
.
490 Records of the  S.A. Museum
Rolling Downs by species of very considerable size ; indeed, when the complete 
shell of Flindersites flindersi McCoy (see 18, pi. 39, fig. 1) is found, it will prob­
ably rank among the largest known heteromorphs.
It is thus of interest that, in both the major divisions of the Rolling Downs, 
megalomorphs of outstanding size are represented; the particular significance of 
this is not yet apparent.
The shell was extracted from the matrix in thirteen pieces, which together 
measure 10 feet 3 inches. The following table gives the length of each fragment, 
the diameter of the whorls in two directions; the number of costae to the inch 
in the earlier whorls ; and the width of the sulci, in inches, in the later.
No. of Fragment.
Length of Fragment 
in inches.
Diameter of Whorl 
in inches.
Vertical. Transverse.
Costae.
Number to the 
inch.
1 21 U I f 8 c. to 1 inch
2 10 i 2| 21 11 c. to 3 „
3 12f 4 31 11 c. to 5 „
4 61 4f 41 8 c. to 5 ,,
5 121 51 4| 51 c. to 5 „
6 51 — — 5 c. to 5 „
7 81 6 51 5 c. to 5 „
8 4 5f 41 3 c. to 4 ,,
9 15 61 61 2 in. apart
10 14 7 61 2-3 in. „
11 6* 8 7 41 in. „
12 16 81 71 4 in. „
13 9 81 8 4 in. „
NOTES ON AUSTRALICERAS LAMPROS (ETHERIDGE Fil.).
In 1909 Etheridge (20, p. 157, pi. 48) described as Crioceras lampros, then 
a new species, the body-chamber of a huge crioceratid. This specimen is in the 
collection of the Geological Survey of Queensland, and at that time the locality 
whence it came was not known. Previously, in 1886, Jack (11, p. 75) had 
recorded a large crioceratid from the Walsh River, fifteen miles above the Tele­
graph Station. Some time after Etheridge’s paper had appeared it was found 
that the body-chamber forming the type of A. lampros fitted exactly on the end 
of this other specimen, the join leaving no doubt that the two forms were but 
fragments of the one individual.
This reconstructed holotype of A. lampros measures 540 mm. in diameter, 
its dimensions, given according to the usual conventions, being 540, 30, 32, 76. 
The early whorls were trituberculate, though the portion of the shell anterior to
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the penultimate tuberculate costa is missing. Tuberculation ceases at a whorh 
diameter of 165 mm., the succeeding costae being non-tuberculate. At a diameter 
of 355 mm. the costae become coarse and flange-like, and thenceforth are again 
trituberculate.
In 1926, Whitehouse (21) figured a British Museum specimen from the 
Upper Flinders River as Australiceras lampros. The specimen was one of a 
number examined from the same locality and collection, but none had either the 
initial or the final stage preserved. It was obvious, however, that the early 
trituberculation was faint, in this respect differing from the holotype. Both 
forms agreed in dimensions, whorl-shape, in the course of the ribs, and in having 
about 80 costae per whorl on the non-tub erculate portion.
The present specimen differs from A. lampros, as mentioned above, in the 
tuberculation having practically disappeared, so that the Flinders River speci­
mens are thus morphologically, and apparently genetically, intermediate 
between Australiceras lampros and Tropaeum imperator.
Recently one of us (F.W.W., 23), in discussing the ammonoids of the Roma 
Series, pointed out that three divisions were palaeontologically possible, namely, in 
descending order: Beds with 1. SanwMrtinoceras, 2. Tropaeum, 3. Australiceras, 
but that the ranges of the two general Australiceras and Tropaeum probably 
overlapped to a slight extent. The holotype of Australiceras lampros, with its 
prominent tubercles, is no doubt from a horizon well down in the Australiceras 
beds; on Tropaeum imperator, however, tuberculation is so indistinct that the 
form has apparently just crossed the border-line between Australiceras and 
Tropaeum. It is suggested, consequently, that the specimen was derived from 
the base of the beds with Tropaeum. The lineage of A. lampros thus has prob­
ably an extended range.
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Summary.—A small molluscan fauna of early Cretaceous age is described from 
a bed at Stanwell that apparently is within the Stanwell Coal Measures. The fauna 
is typical of the Valanginian ( ?) Trigonia beds of the Indo-Pacific region and, with 
other evidence, makes the Lower Cretaceous history of Eastern Australia closely 
parallel with that of India and of East and South Africa. From this evidence it 
would appear that the Stanwell Coal Measures may be later than has been thought 
—equivalent to the Blythesdale (pre-Aptian Cretaceous) and not Walloon (mid to 
late Jurassic) Series. This is not at variance with the floral evidence.
Some years ago Mr. J. H. Reid, District Geologist for Central 
Queensland, discovered marine mollusca on Portions 128 and 129, 
Parish of Stanwell, a locality about 20 miles W.S.W. of Rockhampton. 
There were many fragments, but few good specimens, preserved in a 
hard, brownish, calcareous sandstone.
Quite apart from its local importance in being evidence of marine 
Cretaceous conditions in a region far removed from other such beds, 
the collection is of unusual general interest in being the first record 
in Australia of a fauna, widespread in Indo-Pacific regions, that has 
given rise in recent times to a considerable controversy. Three questions 
arise : What precisely is the age of the fauna ; how are the beds related 
locally to other sedimentary series; and what are the general palaeo- 
geographical and stratigraphical relations to the Indo-Pacific region at 
large ?
THE AGE OF THE FAUNA.
The decisive elements of the fauna are Iotrigonia limatula and 
Pisotrigonia sp. These are members of a fauna rich in peculiar 
Trigonias, that occurs only in the Indo-Pacific region. The trigoniid 
genera have not been recognised in Europe. The Pisotrigonia at this 
locality, although it has been collected only in fragments, is quite typical. 
Trigonias with V-shaped ribbing, as is noted below, appear at several 
horizons in the Jurassic and Cretaceous; but the type of V-ribbing in 
1. limatula is not known in any group other than that of Iotrigonia. 
Other features of the test agree, so that this assemblage may be correlated 
confidently with the Iotrigonia and Pisotrigonia faunas of the Uitenhage 
and Oomia beds.
The other elements of the fauna, although giving no precise evidence 
of age, are of groups that are found or may be found in those faunas. 
Pseudomonotis and Hibolites begin well down in the Jurassic and last 
until the Aptian. Panope is essentially Cretaceous ; hut it is very similar 
to Jurassic and Cretaceous Pleuromya and details of the hinge that 
distinguish the two genera are not shown in these specimens. Indotri- 
gonia is another element of the Iotrigonia faunas in Kachh and East 
c
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Africa. However there is no certainty that the imperfectly preserved 
form now figured as I. {?) sp. is a true member of the genus; so 
that the record, being indefinite, does not confirm the evidence of the 
two other Trigonias in the collection although it does not oppose it.
This fauna, then, may be regarded as equivalent to that of the 
Uitenhage and Oomia beds. It gives no new evidence about the age 
of those faunas ; but the evidence that they give may be used in placing 
the Stan well bed.
The previous palaeontological evidence has been presented in great 
detail by Kitchin, particularly in his last papers (1926 and 1929). In 
one region this fauna is known definitely to be of Valanginian. age— 
the Uitenhage beds, with a decisive ammonite fauna. In Patagonia, 
elements of the fauna are found with Neocomian ammonites; though 
it has not been made clear at present to which division of the Neocomian 
they belong. At other localities they are known to be pre-Aptian or 
post-Upper Jurassic, or both. At Kachh, for instance (see Spath 1930, 
p. 137), the sequence is as follows:—
Ukra Hill beds (with Aptian ammonites).
Sandstones—several hundred feet thick, 'j
Trigonia bed. J- Oomia beds.
Sandstones—several hundred feet thick. J 
Dhosa Oolite (with Lower Tithonian ammonites).
In Zululand the fauna occurs at some unstated distance below beds 
with Aptian ammonites. At Tendaguru, as Kitchin has shown, the 
beds with indigenous Trigonias are pre-Aptian and occur with apparently 
derived Kimmeridgian ammonites.
In the Malone formation of Texas, elements of this fauna occur. 
Kimmeridgian ammonites are present (like Tendaguru) but the lamelli- 
branchs are of Cretaceous facies (Kitchin 1926). Kitchin has suggested 
that here, and in Tendaguru, there is an admixture of endemic and 
derived fossils.
These faunas are, at the earliest, late Jurassic (Kimmeridgian) and 
are pre-Aptian. With Kitchin, one may agree that they are so similar 
as to form a stratigraphical unit; and since they are known to be 
Valanginian in South Africa, a Valanginian or near-Valanginian age 
may be assumed provisionally for the fauna.
A marine Hauterivian horizon (with Simbirskites) is recorded 
with some doubt1 from elsewhere in Queensland (near Morven) where, 
as at Stanwell, the bed would occur within a pre-Aptian lacustrine
1 The history of this record is as follows:—In the .collections of the Queensland 
Museum a group of five fossils, cemented with commercial cement, bears the locality 
label “ Victoria Downs, Morven’ \  The exhibit has been in the Museum for several 
decades but there is no record of how acquired. The ammonites (see Whitehouse 
1927, p.’ I l l )  are typically Hauterivian. The other shells are a species of Leptomaria. 
No further material has been brought in from this region.
Victoria Downs was a property of some 200 square miles in area on which 
richly fossiliferous Aptian beds with ammonites (Roma Series) are underlain con­
formably by lacustrine beds (Blythesdale Series). It is thus a likely locality.
In preservation the specimens are so like the SimbirsTcites from North Germany, 
and specific relations are so close with North Germany forms, as Etheridge (1909) 
noted, that a little uneasiness is felt about the locality record. No geologist yet 
has searched the property for pre-Aptian fossils.
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series. I f  the record should prove correct, the possibility must be con­
sidered that these two faunas are equivalent—whereupon the Iotrigonia 
faunas might persist to the Hauterivian. But not only is the Morven 
record doubtful but no species or genera are common to the two very 
meagre collections. Thus for the present it is advisable to conclude 
that the Iotrigonia fauna is Valanginian (or near-Valanginian), but 
that at least one other Neocomian marine incursion may have taken 
place into the pre-Aptian lacustrine area of Queensland.
LOCAL ASPECTS.
Mr. Reid states that the bed with the fossils is apparently not more 
than one foot in thickness and is interbedded in sandstones that are 
presumed to be part of the Mesozoic sediments of the Stanwell coal 
basin; and that the locality is but 100 feet from the prominent east- 
west “ Stanwell fault’ ’ where the Mesozoic beds to the south are vertical 
and in juxtaposition with andesites of the Lower Bowen (Permian) 
volcanics to the north.
The rocks of the Stanwell area have been described by Dunstan 
(1898). The major portions of the sediments, covering an area of 
approximately 70 square miles, are sandstones, shales and coals of the 
Stanwell Coal Measures. They have a minimum thickness of 700 feet 
and have yielded the following flora2 which Walkom has determined 
to be of Jurassic age:
Equisetites cf. rajmahalensis O. and M.
Tamiopteris spatvlata McClell.
T. spatulata var. major Seward.
T. orassmervis (Feist.) Walkom.
T. tenison-woodsii (Eth. fil.) Dun.
Phyllopteris feistmantelii Eth. fil.
Ptilophyllum pecten (Phillips) Seward.
Araucarites polycarpa (Ten.-Woods) Walkom.
Elatocladus planus (Feist.) Walkom.
Apart from the region beside the fault, the Mesozoic beds in this 
basin are horizontal or very slightly dipping, dips not exceeding 10°.
Dunstan also records horizontal “ Desert Sandstone”  beds lying 
unconformably on the Stanwell Coal Measures though none are shown 
in his map near the new fossil locality. The lithology of the Desert 
Sandstone was not discussed. A  passing reference stated that it is 
ferruginous. Unfortunately, the term “ Desert Sandstone”  has been 
used in Queensland for a great variety of material, including, more 
commonly than anything else, remnant of old lateritic soils. The refer­
ence to the ferruginous nature of the “ Desert Sandstone”  suggests 
that these also may be lateritic remnants.
It is not likely that the fossiliferous bed is part of the “ Desert 
Sandstone.”  The hard, highly calcareous, brown sandstone is very 
typical of Mesozoic series of sundry ages in Queensland and quite 
unlike anything that any worker has placed in the “ Desert Sandstone.”  
As Reid has indicated in an unpublished communication, it is probable 
that the sediments are part of the Stanwell Coal Measures.
* Determinations by Walkom in his papers of 1915 and 1917.
If that is so and the age of the bed be accepted as lower Cretaceous, 
what then is the age of these coal measures generally? It may be 
pointed out that of the nine species of fossil plants mentioned above, 
upon which Walkom based a Jurassic age for the Series, no less than 
six are long-ranged forms—occurring not only in definitely Jurassic beds 
but described also by Walkom (1918 and 1919) in beds of unques­
tionably Cretaceous age elsewhere in Queensland* 3. The three excep­
tions are Taeniopteris spatulata var. major, Phyllopteris feistmantelii 
and Taeniopteris crassinervis. Of these the first is merely a variety 
of a species that occurs both in the Stanwell flora and in the Cretaceous. 
floras described by Walkom. Then it should be noted that Walkom 
(1919, p. 23), when describing Phyllopteris lanceolata from the 
Cretaceous rocks of the Burrum Series, stated that “ it is possible that 
P. lanceolata is a later, modified form of P. feistmantelii.”
Thus there is nothing against either of these two species being 
of Lower Cretaceous age. There remains Taeniopteris crassinervis. 
Taeniopteris is of course a form-genus, but nevertheless, as such, ranges 
from Permian to Lower Cretaceous. Forms that are identified in 
Queensland as of this species belong to at least three natural genera 
(including Yaheiella). Apart from this one record all the macro- 
taeniopterids in Queensland are from beds of early Triassic age—the 
Esk Series and the early part of the Ipswich Series. They are not 
known locally in beds that are undoubtedly Jurassic.
Species, like the Stanwell species, with infrequent dichotomous 
branching of the veins, occur in both Jurassic and Cretaceous beds 
elsewhere (e . g the lower Cretaceous beds of the Weald in England and 
of Maryland in North America). Only its size makes it unusual for a 
Cretaceous form—it reaches a diameter of five inches. I know of no 
other Cretaceous Taeniopteris more than two inches wide— larger forms 
that have been recorded in Cretaceous rocks as Taeniopteris (or Mctcro- 
taeniopteris) are usually Nilssonia.
In the nature of such evidence there is little against the flora 
being of Lower Cretaceous age ; and accordingly it is suggested that 
these Coal Measures generally are early Cretaceous—of Valanginian 
or near-Valanginian age. That is, in the local record, they may be 
regarded as approximate equivalents of the upper part of the Tiaro 
Series and of the Blythesdale Series generally, both of which lie below 
beds with Aptian ammonites.
PALAEOGEOGRAPHICAL ASPECTS.
Lower Cretaceous marine beds now are known at two localities4 
along the east coast of Queensland—in the Maryborough-Bundaberg 
region where Lower Aptian marine beds interrupt a succession of 
Coal Measures; and here at Stanwell where Valanginian (?) beds also 
apparently are within a coal measure sequence.
The general geological history of the Lower Cretaceous of Queens­
land now becomes markedly similar to that of South and East Africa 
and of India. In all these regions the earliest Cretaceous sediments are
* The latter plants came from the Maryborough Series where they are inter- 
bedded in marine shales with Aptian ammonites (Australiceras) ; from the Burrum
Series that overlies the Maryborough Series; and from the Styx River Series that
has, in addition, dicotyledonous plants.
4 That is, excluding remnants in Cape York Peninsula in. the far north of 
Queensland.
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lacustrine beds, chiefly sandstones, in which Valanginian (? ) beds with 
the Iotrigoma fauna are a transient marine phase. Then follow marine 
Aptian sediments and then, after an interval, marine Upper Albian. The 
possibility of a marine Hauterivian incursion in Queensland raises the 
question whether other transient Neocomian marine phases may be 
present.
Such is the similarity of succession. There is also a similarity of 
faunas. The faunal agreement • throughout this province of the first 
marine phase has been noted. Although the relationships are most 
marked with India and Africa, representatives of this limited Trigonia 
assembly are known in the N.W. Himalayas, Kachh, Coconda (east coast 
of India), Madagascar, Tanganyika, Zululand, South Africa, as well as 
in Patagonia, Chile, Bolivia and Texas. The similarity continues. Little 
is known at present of the Aptian faunas of Africa and India; but 
records from Zululand by Rennie (1936) of Toxoceratoides, 
Australiceras, Tropaeum arctiauWn, etc., suggest that there may be a 
close comparison with the Aptian beds (Roma Series) of Queensland.
In the Upper Albian the faunal similarities between East Africa 
and Eastern Australia are particularly marked, as Spath (1925) and I 
(Whitehouse, 1926) have shown. Several of the ammonite genera are 
common to those regions and are known nowhere else.
As a further link, reference may be made again to the belemnite 
family Dimitobelidae (Whitehouse, 1924) which is Restricted to the 
Indo-Pacific region (India, Australia and New Zealand), and to the 
genus Maccoyella (chiefly Aptian), restricted, so far as is known, to 
India, Australia, New Zealand and Patagonia.
Pacific relationships remain intimate in the Upper Cretaceous, as 
Wilckens frequently has stressed (see, e.g., 1922, p. 31), but now they 
are more evident in the eastern Pacific region. No Upper Cretaceous 
marine beds occur in Queensland.
In these things this zone differs from the East Indies province. 
There, for instance, Valanginian beds are known (in Borneo and 
Sumatra) but they are of foraminiferal facies and have not yielded 
the Iotrigonia fauna. Later Cretaceous faunas of the Indies also are 
markedly different in facies—e.g., Albian deposits have pseudoceratitic 
ammonites.
FOSSIL PLANTS.
This is not the occasion to review in detail the palaeobotanical 
evidence of the Lower Cretaceous of Queensland ; but a few aspects 
should be noted.
The typical early Mesozoic gymnosperm flora, with Taeniopteris, 
Ginkgoites, Cladophlebis, Thinnfeldm, etc., begins in Gondwanaland 
in the Permian. These four “ genera,”  for instance, occur in the 
Permian of Queensland. Throughout the whole of the Triassic period 
the flora flourished and reached its local acme. It declined markedly 
in the Jurassic of Queensland where only occasionally is there a flora 
rich in species.
This flora was not well established in Europe until late in the 
Triassic—which accounts for so many of the Queensland Triassic floras 
having been placed erroneously as Rhaetic from European comparisons.
12 . PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND.
Typical Cretaceous gy mnosperms, like Nathorstia, are spasmodi­
cally present in the Queensland floras. In the very far north, at 
Pluto ville (see Walkom 1928), they are abundant in pre-Aptian beds 
but are rare in the south. They are not present in the Aptian flora of 
the Maryborough Series and are very sparingly present in the post- 
Aptian Burrum Series. Some of the typical, abundant plants of the 
Northern Hemisphere, notably the Cycadeoidea, did not reach Australia. 
This suggests that the early Mesozoic-type flora ( Thinnfeldia Flora) 
evolved in the Permian of Gondwanaland and spread late in the Triassic 
to Europe; while in contrast the later (Cretaceous) gymnosperm flora 
arose in the northern regions and spread south.
Generally, in the Lower Cretaceous floras of the southern areas 
of Queensland, gymnosperms of types that dominated the Jurassic are 
still overwhelmingly the dominant forms. Thus, if the Stanwell Series, 
on the evidence of the mollusca, is very early Cretaceous, it is not 
altogether surprising that all the forms so far found are of the early 
gymnosperm types.
DESCRIPTION OF SPECIES.
(From material in the collections of the Geological Survey of
Queensland.)
Genus I o t r ig o n ia  van Hoepen 1929B.
(Genotype by original designation: Iotrigonia crassitesta van 
Hoepen, p. 7, pi. II, figs. 4, 5; pi. I l l ,  figs. 1, 2. Lower Cretaceous 
Ndabana beds, Umsinene River, Zululand.)
Trigonias with Y-shaped ribbing on the disc have appeared on 
several occasions. A  middle Jurassic group was separated as Vaugonia 
by Crickmay in 1932 (Type: V. veronica Crickmay), and another 
of Lower Cretaceous age was named Iotrigonia by van Hoepen in 1929. 
No other groups have been given generic recognition. These two are 
but partial homoeomorphs, the ornament on disc and area differing 
considerably in the two groups. Y-shaped ribbing arises in each 
group by a marked angularity developing between the anterior and 
posterior parts of the ribbing on the disc in the late nepionic or neanic 
stage, and this becomes exaggerated quickly into an acute angle forming 
a V. It may be regarded as the limiting stage of a tendency which in 
other groups of Trigonias (e.g., Trigonia diversicostata Whiteaves, 1876, 
p. 68, pi. X , fig. 1) is halted when the angularity does not exceed a right 
angle. In Iotrigonia the tendency is more developed than in Vaugonia, 
the angularity of the ribs being markedly more acute, reaching its 
acme in I. limatida. It mây even be, as Kitchin has suggested in 
dealing with I. vau and I. v-scripta, that the genus is not strictly 
monophyletic.
Dietrich (1933, p. 33) has dealt briefly with the similarities of 
the two genera, and Rennie (1936, p. 338) has discussed at length the 
genus Iotrigonia. Reference should be made to two papers by Kitchin 
(1903, p. 70 and 1908, p. 110) written long before the generic name 
was given, in which the relationships and affinities of the group of 
species now separated as Iotrigonia were discussed in admirable detail.
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Hitherto Iotrigonia has been recognised with complete certainty- 
only in India and South Africa. The valid species of the genus5 include 
7. vau (Sharpe) and 7. stowi (Kitchin) from the Uitenhage beds of 
South Africa ; 7. crassitesta van Hoepen, 7. inconstans van Hoepen and 
7. haughtoni Rennie from Zululand; and 7. v-scripta (Kitchin) and, 
doubtfully, 7. dubia (Kitchin) from the Oomia beds of Kachh in India. 
Kitchin refers to Trigonia kühni Müller from Neocomian beds in 
Tanganyika as possibly related. I have not seen Müller’s work.
Of the American early Cretaceous species to which attention was 
drawn by Kitchin, Trigonia ddversicostata Whiteaves, from Queen 
Charlotte Islands, and Trigonia heterosculpta Stanton from Patagonia 
are, I think, generically distinct. They and certain forms from the 
Malone Formation in Texas (Cragin, 1905, pi. LX, figs. 4-6) give more 
the appearance that V-ribbing developed as a sudden late acquisition, 
and it never assumes the perfect V  of the Indian and African species. 
Chilean forms described by Phillipi (T. arsinoe P. and T. foveata P.) 
and an Alaskan species (T. doroschini Eichwald) also are mentioned 
by Kitchin, though he does not stress close relationships. I have not 
seen these two works.
The vertical ranges of Iotrigoma, from the African and Indian 
records, is a little difficult to assess. Spath’s monograph on the 
ammonites (1930) establishes definitely that the age of the Uitenhage 
species is Valanginian. Of the Zululand forms 7. crassitesta and 7. 
inconstans occur in the Ndabana beds which lie below the ammonite- 
rich Umsinene beds of Albian age. Van Hoepen (1929A, p. 10) refers 
them to the Aptian, but the evidence for this is not yet published—the 
only ammonite in his list is Douvilleiceras sp., presumably Douvilleiceras 
in a comprehensive sense. As Rennie points out, all the Ndabana 
Trigonias are closely akin to Uitenhage species. 7. haughtoni from 
Northern Zululand was found below a horizon with an Aptian ammonite 
(Tropaeum sp.) ; but whether it is Aptian or pre-Aptian remains to 
be proved.
Similarly in Kachh, in India, the evidence is not precise. The 
species of Iotrigonia are from the Oomia group, the Trigonia bed 
occurring above the zone with Tithonian ammonites and below the 
beds with Aptian ammonites (see Spath’s analysis of the succession— 
1933, pp. 736-757). Thus there the genus may be of late Tithonian or 
some pre-Aptian Cretaceous age. Once again the resemblance of associ­
ated Trigonias to Uitenhage species has been noted by Kitchin and 
others.
Thus at present all that can be stated without question about the 
range of Iotrigonia is that it is not known earlier than Kimmeridgian 
or later than lower Aptian. But there is reason to believe that it may 
be confined to beds of Valanginian or near-Valanginian age. It is
6 Bibliographie references to these and other species mentioned are as follows :—
I. vau: Sharpe 1856, p. 194, pi. XXII, fig. 5, redescribed by Kitchin 1908, p. 110, 
pi. VI, figs. 1-3. I. stowi: Kitchin 1908, p. 115, pis. VI, figs. 4, 5; VII, fig. 1,
I. crassitesta-. van Hoepen 1929B, p. 7, pis. II, figs. 4, 5; III, figs. 1, 2. I. incon­
stans-. van Hoepen 1929B, p. 8, pis. I l l , figs. 3, 4.; IV, figs. 1, 2. I. haughtoni: 
Bennie 1936, p. 340, pi. XLI, figs. 1-4. I. v-scripta: Kitchin 1903, p. 70, pis. VII, 
figs. 6-8 ; VIII, figs. 1-3. I. dubia: Kitchin 1903, p. 67, pi. VII, figs. 3-5. Trigonia 
Mversicostata: Whiteaves 1876, p. 68, pi. IX, fig. 1. Trigonia heterosculpta: 
Stanton 1901, p. 20, pi. IV, figs. 16-18.
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pertinent to remark that the marine Aptian beds (Roma Series) of 
Queensland contain an assembly of Trigonias, mostly undescribed, but 
none of the genera of this faunule.
I. crassitesta, I. inconstans and I. v-scripta all have a gerontic 
stage in which the V-ribbing ceases and purely concentric rugae succeed. 
This, of course, is not peculiar to lotrigonia. Also, as in other Trigonias, 
in the gerontic stage, the marginal carina and the area tend to smoothen. 
In the nepionic stage the ribbing is concentric; and an intensification 
of gerontic tendencies with progressive limitation of the normal adult 
V-ribhing would lead to simple, concentrically ornamented forms. Such 
purely concentrically marked genera as Indotrigonia, Sphenotrigonia 
and Rutitrigonia are no doubt end-points of such a tendency in more than 
one lineage of Trigonias.
IOTRIGONIA LIMATULA Sp. nOV. PI. I, figs, la , b .
Diagnosis: Sharply triangular lotrigonia with very regular 
V-shaped ribs meeting at an acute angle along a straight axis and with 
a sharp marginal carina and narrow cardinal area.
Description: Shell thin, evenly but 
only slightly inflated, considerably longer 
than high. Outline sharply triangular, 
modified by a well rounded antero-ventral 
angle and a slight rounding of the acute 
postero-ventral corner. The umbo, which 
is very sharply defined and incurved, is 
slightly anterior to the median line (at 
almost one-third of the transverse diam­
eter). Marginal carina very sharp in the 
earlier growth stages (to 16 mm.), abruptly 
bounding a very narrow lunate and slightly 
concave cardinal area.
On the disc the first few costae are concentric, gradually assuming 
a V-shape. Then they become V-shaped, the two branches forming a 
rib converging at a very acute angle. Occasionally an anterior rib 
ceases at the V-axis and is not paired on the posterior side.
The axis of the V ’s is remarkably straight and at right angles to 
the major axis of the shell. Costae are broadly rounded and spaced 
with narrower sulci. The posterior region being somewhat wider than 
the anterior, the costae become wider in that direction and cease just 
before the posterior angle. In the first 16 mm. of the marginal carina, 
where it is very sharp, each costa of the disc reappears as a costa of 
the area, extending slightly obliquely to the cardinal margin. Then, 
when the marginal carina broadens, the area becomes smooth and develops 
a faint longitudinal sulcus. The escutcheon is so narrow as to be 
obsolescent. Both disc and area are marked also with faint growth 
striae.
Internal structures not known.
Dimensions of holotype: Length: 36 mm. Height: 24 mm. 
Thickness: 7 mm. (Single valve.)
Along the main axis the relationship of the region in front of the 
V-axis to that of the region behind it is precisely 1 : 2.
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Remarks: Only one specimen, the holotype, has been collected. It 
is a relatively small form for the genus and thereby possibly is immature.
In comparing it with other species, particularly the younger stages 
of other species, attention is drawn to the thinness of the shell in this 
form ; to its sharply triangular outline and very sharp marginal carina 
in its early stage ; to the very acute V-ribbing and the straightness of 
the V-axis. In such features it is in sharp contrast with such forms as 
7. crassitesta van Hoepen and 7. inconstans van Hoepen with thick tests 
and less incisive details of form. It is to 7. v-scripta that it shows most 
resemblances. Some smaller specimens of that, species figured by Kitchin 
(1903, pi. VIII, figs. 1, 2) are very comparable, being similarly 
compressed and having also a more strictly scalene outline and a sharp 
marginal carina, while the ornament of the cardinal area also generally 
agrees. The two, although close, are not con-specific; for in T. v-scripta 
the V-axis is slightly curved and there is a median carina also on the 
area. The development of the costae in the early stages of these two 
species is rather similar. T. haughtoni, although thicker and more 
inflated, also may be compared for its relatively incisive details in the 
early stages and in the development of the early costae. But there the 
V-ribs although more acute than the genotype are developed along 
an axis with a very marked curvature.
The holotype of 7. limatula has no suggestion of gerontic characters. 
Indeed in the preciseness of shape, details of ribbing and the sharpness 
of carina, it has a particularly youthful appearance. Whether larger 
specimens will show a cessation of the V-ribs in the very last stage 
remains to be proved. It is not to be concluded, of course, that 
apparently youthful characters indicate an early species of the genus. 
Spath (1935, p. 185) rightly has pointed out that arguments about 
age based purely on the apparent stage of evolutionary development 
within a group of Trigonias are apt to be misleading and in most 
instances are valueless.
Genus Pisotrigonia van. Hoepen, 1929B.
(Genotype by original designation: P. salebrösa van Hoepen p. 20, pi. V, 
figs. 1-6 from the Ndabana beds of Zululand.)
(Synonym: Rinetrigonia van Hoepen 1929B, genotype Trigonia 
ventricosa Krauss. Salebrosa and ventricosa probably are identical, 
in which case ventricosa has precedence. )
Kitchin, who did such admirable work on the Trigonias of the 
Oomia beds in Kachh and of the Uitenhage beds of South Africa, was 
not able to separate forms from these two regions that he referred to 
T. ventricosa Krauss. Van Hoepen not only has made them specifically 
distinct but placed them in different genera. Rennie (1936, p. 330) 
has protested against this as wrong and unnatural, and I agree with 
him in recognising one genus only for the group and probably a common 
species in these two regions. Of the two names Pisotrigonia has preced­
ence, since Rinetrigonia was proposed merely in the last sentence of 
the description of Pisotrigonia.
Pisotrigonia occurs in the same beds as Iotrigonia— that is, in the 
Uitenhage beds of South Africa, the Ndabana beds of Zululand and the 
Oomia beds of Kachh; so that the same reasoning that was used above 
in determining the age of Iotrigonia applies to Pisotrigonia.
D
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The genus (part of the group of the section Scabrae of the Trigònias) 
is lunate in outline with very concave dorsal margin and even more 
curved, convex, ventral margin. The anterior portion is very inflated. 
The costae run diagonally. Posterior costae are plain or papillate. 
Anterior costae are coarsely tuberculate, with a median group that are 
tuberculate only towards the ventral ends.
Pisotrigonia is very similar to Pterotrigonia van Hoepen and 
Ptilotrigonia van Hoepen. in each of which, however, all costae are 
tuberculate.
Species of the genus include P. ventricosa (Krauss)6 which occurs in 
the Uitenhage beds of South Africa, in the “ Trigonia smeei beds’’ of 
Tendaguru (East Africa) and the Oomia beds of Kachh. P. salebrosa, 
the genotype, is regarded by Rennie as a synonym of P. ventricosa, and 
I agree. The forms recorded by van Hoepen as salebrosa are from the 
Ndabana beds of Zululand. Trigonia subventricosa Stanton from 
Neoeomian beds in South Patagonia probably is correctly placed in 
Pisotrigonia although the tubercles on the anterior costae are small. 
This species is recorded but not figured by Piroutet from New 
Caledonia (1917, p. 128).
It is doubtful if any other described species rightly can be placed 
in Pisotrigonia. Most other forms that have been compared with the 
ventricosa group belong to Ptilotrigonia.
P isotrigonia sp. PI. 1, figs. 2, 3.
Several fragments of external moulds and several internal moulds 
are present of a species of Pisotrigonia. It has the typical form of the
Scabrae (strongly lunate outline and very 
inflated anterior) and has also the character­
istic ornament and wide smooth marginal 
carina of this genus. Two squeezes from 
external moulds are figured, the smaller of 
which shows the usual strong ventral curva­
ture ; and both show a sharp change from 
strongly tuberculate, oblique, anterior ribs to 
simple, sharp posterior ribs. Both have 
concentric growth striae that do not show well in the figures.
t
Sufficient is shown in these fragments to indicate that the species 
is distinct from the three forms that have been described for the genus. 
If is most similar to P. leraussi. Both forms have five posterior ribs 
with. an abrupt change to coarse anterior ribs that bear very strong 
clavate tubercles. A study of the growth lines on the several fragments 
of this species suggests that the changing shape of the individual, from 
youth to maturity, is not unlike that of P. leraussi.
The available material is not sufficiently good to justify the intro­
duction of a new specific name.
8 The bibliographie references to these species are as follows:—P. ventricosa 
Krauss sp. 1842, p. 30, redescribed and figured by Kitchen from the Uitenhage beds 
(1908, p. 91, pi. I l l ,  fig. 1) and from the Oomia beds (1903, p. 104, pi. X, figs. 
4-8) \  P. UTaussi Kitchin sp. 1908, p. 95, pi. I l l ,  fig. 2; P. salebrosa van Hoepen 
1929 B, p. 20, pi. V, figs. 1-6; P. subventricosa Stanton sp., 1901, p4 1 8 ,-ph IV, fig».
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Genus I ndotrigonia Dietrich 1933.
(Genotype, by original designation: Trigonia smeei J. de C. Sowerby 
from the Oomia beds of Kachh.)
Indotrigonia (?) sp. PI. I, figs. 4a, b ; 6.
One external mould with the ornament abraded (pi. 1, fig. 4) is 
of a shell with straight ventral and dorsal margin and uniformly 
rounded anterior margin, with the umbones well towards the anterior 
end. The ornament is of strong concentric ribbing. There is a wide, 
shallow postero-ventral sulcus, a broad carina and a shallow trough-like 
posterior cardinal area. In and posterior to the sulcus the ribbing 
apparently ceases and the surface is marked only with growth striae. 
One other external mould (fig. 6) apparently of the same species shows 
the strength and simplicity of the concentric anterior ribbing.
This apparently is one of the purely concentrically ornamented 
Trigonia groups that, as suggested above in the section on lotrigonia, 
are probably end-points of several lineages. Four such genera have been 
erected so far for Cretaceous forms— Rutitrigonia and Pleurotrigonia 
van Hoepen, Indotrigonia Dietrich and Sphenotrigonia Rennie. 
Although it is not definite that it belongs to Indotrigonia, the species 
is perhaps more comparable to members of that genus than any other. 
Forms belonging to it have very strong concentric costae, although 
there may be rudiments of other ornament in the umbonal regions (the 
umbo of this specimen is too abraded to register the early ornament). 
From the two species known in the genus (both from the Oomia beds of 
Kachh, with the genotype occurring also in Tanganyika) this form is 
distinct. The genotype, T. smeei (see particularly Kitehin, 1903, pis. I l l , 
fig. 9; IV, figs. 1-3) has a very narrow sulcus and a wide triangular 
area. T. crassa Kitehin (1903, p. 44, pis. IV, figs. 4-6; V, figs. 1-3) is
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more triangular, has no sulcus and a less defined area. Both those species, 
which differ from this form in those features, also differ in being 
strongly ribbed on the area.
Forms of the Indotrigonia type occur later in the Cretaceous 
(Trigonia meridiana Woods, 1917, p. 6, pi. I, figs. 2-7, from the Albian 
of New Zealand is one example). Whether these indicate an extended 
range of the genus or a parallel development is problematical.
PSEUDOMONOTIS Sp. PI. I, figs. 7, 8.
A  small pteriid lamellibranch is present with the following features : 
The left valve is inflated, ornamented with fine radial costae arranged 
as primary and secondary ribs, and with a small posterior ear. The 
right valve is flat and circular and its ornament is unknown. It is 
best placed in Pseudomonotis.
The related genus Oxytoma with longer posterior ears is rather 
more common than Pseudomonotis; but although more characteristic of 
Jurassic rocks, Pseudomonotis extends into the Lower Cretaceous, where 
such species as Avicula ( Oxytoma) tardensis Stanton (1901, p. 14, 
pi. IY, figs. 6, 7) possibly represent it- Immature individuals of 
Maccoyella of the corbiensis group also resemble the pseudomonotids.
A starte (? )  sp.
A few very badly preserved specimens may represent this genus, 
but they are too poor for generic determination.
P anope sp. PI. I, fig. 5a, b.
There are several fragments and one complete internal mould of 
a Panope. Differences between species in this group are so small and 
variations within a species so great that the few fragments available 
are not sufficient to link it with any described species. The one complete 
specimen figured is very short. But short variants quite like this occur 
in several species (see, e.g., one specimen of P. mandíbula Sow. sp., 
figured by Woods— 1909, pi. X X X V II, fig. 5). Similar but unfigured 
short variants are known in the Australian Aptian species P. rugosa 
(Moore). The long range of Panope makes it of little use for delimiting 
the age of the beds.
One external mould shows extremely faint radial striations from 
umbo to ventral margin in a central zone of the test. Fine radial 
striations or papillations, although rare, are not unknown on the genus.
Genus H ibolites (Mountfort) Mayer-Eymar 1863.
H ibolites sp. PI. I, fig. 9.
There are several impressions of a belemnite but only one (here 
figured) shows the external groove. It is a member of the Hibolites 
group, most possibly Hibolites itself ; but the material is not sufficient 
to determine the species (the one form with a groove showing is the 
youngest individual in the collection ; and the few other fragments are 
not sufficient to determine the variation in shape of the species). Also, 
it is not sufficient to determine whether it may not be a member of the 
closely related genera Mesohibolites Stolley and Neohibolites Stolley. 
Stolley (1919, p. 48) gives the range of these genera as: Hibolites 
(Dogger to Aptian), Mesohibolites (Neocomian and Aptian), Neohibo­
lites (Aptian to Upper Cenomanian).
Note.—This paper was written during a period of military leave.
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EXPLANATION OF PLATE I.
(All figures natural size.)
Fig. la, b .-£trigonia Umatula sp. nov. Lateral and cardinal views of a left valve 
(holotype).
Fig. 2, 3.— Pisotrigonia sp. Plasticine squeeze of two fragments shpwing change 
in ornament from anterior tuberculate ribs, to posterior plain costae.
Fig! 4a, b.—Indotrigonia (?) sp. Lateral and cardinal view of a plasticine squeeze 
of a left valve.
Fig. 5a, b.—Panope sp. The internal mould of a complete specimen. (a) right 
valve, (b) cardinal view.
Fig. 6.—  Indotrigonia (? )  sp. Plasticine squeeze of a fragment showing
regular, prominent, concentric ribs that appears to belong to the 
same species as figs. 4a, b.
Fig. 7, 8.— Pseudomonotis sp. Plasticine squeezes of two left valves; fig. 8,
showing the small posterior ear.
Fig. 9—  Hibolitcs sp. Plasticine squeeze of a small individual.
(Material from the collections of the Geological Survey of Queensland.)
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